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The term artifact denotes a framework for conceptualizing 

the physio-chemical modification of environmentally occurring 

raw materials by human, cultural processes. This thesis 

examines the categories of artifact analysis, and integrates 

these into a development sequence. This sequence represents 

the processes which pattern all artifacts. They can be 

summarized as occurring at four stages: (1) selection of 

raw materials; (2) construction techniques; (3) artifact use 

and function; (4) formation of the archaeological record. 

The result of this integration is a heuristic model that 

recognizes the unity and complexity of cultural materials, 

and provides a base for processual studies. A separate part 

of this thesis employs Strombus gigas shell artifacts from 

the prehistoric cultures of the Caribbean to indicate the 

utility of the artifact development sequence as a theoretical 

conceptualization. 
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INTRODUCTION 

The Precolumbian inhabitants of the Antilles manufac

tured a variety of artifacts from the shell of the Queen 

Conch, Strombus gigas. This large marine mollusc provided 

a hard source material for artifact manufacture, and served 

as a supplement to the primary artifact medium, stone. 

This study began as an attempt to define the various 

aspects of Strombus gigas shell artifacts as a method of 

studying cultural behavior •. As that study progressed it 

became evident that no adequate conceptual framework existed 

for the analysis of artifacts. This lack was especially 

apparent in attempts to analyze material remains whose 

designation as artifacts was questioned. 

The end result of my research is presented in two parts. 

Part I is an attempt to develop a comprehensive framework 

for conceptualizing the position of artifacts in the culture 

system. The basic model to be presented attempts to 

characterize the processes that pattern artifacts over time, 

and the behavioral context of these remains. 

This study is not a program for the study of artifacts 

as discrete material objects. It is an attempt to illus

trate artifacts as components of the culture system that 

provide evidence of cultural behavior. 

Part II presents a preliminary analysis of Strombus 
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gigas artifacts from the Antilles. This analysis was 

conducted from the perspective outlined in Part I. A great 

deal of research is still necessary before a clear picture 

of Strombus gigas artifacts can be developed. However, the 

model presented should illuminate the areas in which 

additional studies should be conducted. 



INTRODUCTION TO PART I 

Artifacts in Archaeology 

A variety of factors conspire to create the remains 

recovered at archaeological sites. The "artifact development 

sequence" (figure 1) attempts to discriminate these factors 

and represent them in an analogue model. This model recog

nizes that archaeological remains are the result of trans

formations in the operational context, that artifacts are 

the result of sequential stages of behavior, and that 

archaeologists will recover different types of information 

according to the remains that they study, and the position 

of those remains along the development sequence. 

Artifacts are analyzed according to their set of physi

cal characteristics. These characteristics comprise 

patterns, and they are the result of specific processes. A 

pattern is a discernable configuration of characteristics 

(attributes) in archaeological remains, and a process is the 

action or series of actions that have produced the pattern 

(Rouse 1978:1). Processes act at all levels of behavior, 

but in this study the designation of processes is restricted 

to the artifact level of interpretation. 

The development of artifacts is divided into three 

stages with transformations occurring between these stages. 



ENVIRONMENTAL 
CONTEXT 

time 

USE --------==t~ FUNCTION 7EPOSI ION \ ORGANIC 
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"-----e 

Legend• 
a Selection 
b Modification 
c Debitage 
d Direct Use 
e Retouch 

Figure 1. Artifact Development Sequence Model. 
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It is during these transformations that processes act to 

pattern materials. Following the final stage, deposition, 

further transformations may occur, but these are restricted 

to shifts in operational context. 

The first stage of the "artifact development sequence" 

is environmentally occurring raw materials. These raw 

materials are transformed into artifacts through the 

processes of selection and modification. The second stage, 

artifact form, is reached upon the completion of these 

modification processes. The completed artifact is then 

transformed through the processes of use. The final stage 

is deposition. The model portrays the ideal situation in 

which deposition occurs after the artifact has fulfilled its 

use. In actual situations a variety of processes may result 

in deposition, and materials from any position along the 

sequence may be deposited. 

Od~ll (1979) has taken a slightly different approach to 

the analysis of artifacts (figure 2). He represents the 

decisions of prehistoric peoples as discrete categories with 

corresponding categories representing the qualities recog

nized by the observer. Odell's (1979:330) categories are 

included as components of the artifact development sequance. 

They are incorporated as part of the sequence, rather than 

discrete categories. 
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Figure 2. Qualities of an artifact as determined by 

prehistoric decisions 

Decisions of prehistoric 
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1. 
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Operational context is a method of conceptualizing the 

remains studied by archaeologists. It is an arbitrarily 

distinguished set of mutually exclusive contexts. 

Operational context incorporates Schiffer's (1976) 

systematic and archaeological contexts along with environ

mental context. These serve to differentiate the realms 

in which material remains occur (operate). 

The environmental context refers to anything that 

exists solely as part of the ecosystem. It is those 

environmentally occurring remains which are not modified by 

humans. The archaeological context is the nonbehavioral 

state of cultural materials (Schiffer 1976:28); and the 

systematic context is the ongoing behavioral system in 

which artifacts are functional elements (Schiffer 1976:28). 

The purpose of this study is to present a comprehensive 

perspective of artifacts as the components of material 

culture. The artifact development sequence is an analogue 

model of that perspective. Subsequent chapters will deal 

with the individual stages and transformations which comprise 

the sequencs. The processes that pattern artifacts are 

discussed with the categories in which they occur, and some 

of the methods employed by archaeologists in the analysis of 

these processes are treated. While certain methods are 

presented, the chapters are not exhaustive in their treat

ment of techniques. This study is presented as a methodology 

in the sense that methods of conceptualization are presented, 

versus the presentation of specific techniques. 



I 

ARTIFACTS AND MATERIAL CULTURE 

Prior to commencing the consideration of the individual 

stages of the artifact development sequence, the concepts 

which comprise the foundation of this thesis will be defined. 

Archaeologists have recently been critical of their discip

line for the lack of general theory and for poor definition 

of basic concepts (Clarke 1978; Dunnell 1978; Gummerman and 

Phillips 1978). To avoid confusion, I will attempt to 

clearly define my understanding and use of the concepts 

that are basic to all archaeological theory and are employed 

in this thesis. 

Artifacts 

Artifacts, within the broad category of material culture, 

comprise the major component of archaeological studies 

(Cf. Spaulding 1971). Without artifacts the study of 

prehistoric cultures would be impossible. 

The standard textbook definition of an artifact is 

"any object used or manufactured by humans" (Thomas 1979:456; 

Hole and Heizer 1973; Fagan 1975). While this definition 

does incorporate the physical remains of prehistoric 

activity that are excavated at archaeological sites it fails 

to provide an adequate conceptual model of artifacts. 

Clarke (1978:489) takes this definition a step further by 

8 
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intimating the importance of purposeful modification, "any 

object modified by a set of humanly imposed attributes." 

To Clarke's definition I would add several components, 

which yields the following definition: An artifact is an 

object, mentally designed and purposefully manufactured 

by a human from a naturally occurring raw material through 

distinct stages of physio-chemical modification. That 

definition accounts for the major properties of all artifacts. 

Artifacts are the end result of stages of construction 

(i.e., manufacture modifications) conceived by the manufac

turer prior to modification, and probably prior to the 

selection of the raw material to be modified. 

With the exception of chance and accident, which would 

result in eccentric objects or the first artifact of its 

kind, the manufacturer has a specific result in mind. The 

category of artifact attributes ("a logically irreducible 

character of two or more states, acting as an independent 

variable within a specific artifact system" Clarke 1978:489) 

is also accounted for as the characters resulting from the 

processes of construction. 

This definition of artifacts fulfills two conceptual 

functions. It can be represented by an analogue model 

(the artifact development sequence, figure 1), and it serves 

to distinguish artifacts from other components of the 

archaeological record. These other components are: 
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"ecof'acts"- nonartifactual remains resulting from other than 

human actions (Binford 1964); "features"- nonobjective 

remains or nonmaterial evidence of objects; and "debitage"

objects resulting f'rom the manufacture or use of artifacts. 

These definitions differentiate the nonartifactual remains 

recovered f'rom archaeological sites. 

Ecof'acts, which might further be divided into biofacts 

(organic remains) ~~d geofacts (inorganic remains), is the 

category of' remains from the natural world or environment. 

They are the materials from which humans select the source 

materials of' artifact manufacture. They are inherent in all 

artifacts. 

Features are nonmaterial evidence of human activity. 

For example, a discoloration of' the soil matrix may indicate 

that a wooden post was once set into the ground and has 

since deteriorated in that location. That wooden post was 

once a physical object which may have been a component of 

an artifact (e.g., shelter); it has since been transformed 

to a new state and is no longer recognizable as the object 

it originally was. Similarly, charcoal may be evidence of' 

fire (burning wood). It is the result of the transformation 

of a material from one state to another. 

It is recognized that this definition of features 

semantically rests on shaky ground. For if something is 

nonobjective and nonmaterial how can it be perceived as a 

discrete physical entity? It would perhaps be more accurate 
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to define these remains as evidence of the prior existence 

of an artifact, ecofact, or debitage that has been trans

formed from its original state to a new state with new 

characteristics. The most accurate way to characterize 

features could be endlessly debated. However, the import

ance of conceptualizing a category of remains at archaeol

ogical sites that is distinct from artifacts, ecofacts, and 

debitage is the reason this definition was presented. 

Debitage occurs during the processes of artifact 

manufacture as unwanted materials are removed from the 

medium being modified. Debitage may also occur during the 

use of the artifact if portions of the artifact break-off, 

provided such breakage does not prevent further utilization 

of the artifact. Examples of debitage are flakes removed 

from a stone while it is being modified into a projectile 

point, and additional chips breaking-off during the use of 

that point. 

The creation of debitage may be likened to the work of 

a saulptor who removes and discards those pieces of stone 

that do not belong as part of the artwork being created. 

Debitage is material rubbish from the manufacture or use 

of artifacts. 

The preceding definitions were presented as methods of 

conceptualizing the remains found at archaeological sites. 

They attempt to demonstrate, in mutually exclusive categories, 

the differences between artifacts and the other components of 
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the archaeological record. Certain objects will never 

exactly fit any single category, and every investigator will 

approach the analysis of archaeological remains from his/her 

own perspective. 

These definitions were not presented as absolute 

categories to be used for pidgeon-holing archaeological 

remains. They were presented as the conceptual categories 

that form the foundation of the model being presented. As 

definitions they are only as good as the use to which they 

are put, and to some extent they will be modified to fit 

the specific questions which frame the research of each 

individual. 

Material Culture 

The term "artifact" is devoid of cultural meaning; it 

serves only to distinguish certain objects as having been 

purposefully manufactured by humans. "Material culture" 

is a concept which embodies the next level of archaeological 

interpretation, the culture system. The material culture 

concept subsumes the polythetic components of a specific 

site and/or culture. It refers to the collection of arti

facts manufactured and employed by a specific society. 

Furthermore, material culture should be used to define 

all of the artifacts in a societies systematic context at 

a specific point in time. 

It is unfortunate that these words were contracted in 
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this manner. The words material culture - give the 

impression that culture is an object, material reality. 

In fact, the artifacts used by a society are simply material 

manifestations of human behavior. That behavior may be 

assumed to be shared, and therefore cultural or modal 

(Thomas 1979:158-9). The point is that "culture" is non

material, but certain behaviors may be "fossilized" by the 

materials resulting from that behavior. 

The concept of material culture is of primary import

ance in archaeological research. It provides the conceptual 

category which links artifacts with a cultural framework. 

Clarke (1978), for one, has suggested that material culture 

be conceived as an independent subsystem of the culture 

system. That distinction ostensibly is due to the import

ance of material culture in archaeological studies. 

Artifacts may occur in all of the possible subsystems 

of the cultulc system. If all of the artifacts from each of 

those subsystems were conceptually removed to an independent 

subsystem our view of the culture system would be severely 

distorted. This situation will be considered in greater 

detail in the subsequent treatment of the culture system. 

Rather than distinguishing material culture as an 

independent subsystem, I suggest that it be treated as a 

component of operational con~ext. Material culture is thus 

the physical materials employed by a culture in the systematic 

context. For the archaeologist, material culture is 
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observed as objects, or as evidence of objects, which have 

been transformed to the archaeological context. 

The Culture System 

For the material culture concept to have meaning it 

must be viewed from the perspective of the culture system 

as a whole (figure 3). In archaeological theory the culture 

system is commonly conceived as being comprised of subsystems. 

These may be distinguished as the technological, sociological, 

and ideological subsystems (Binford 197la; White 1949; df. 

Thomas 1979; Clarke 1978:101-32). Each subsystem may further 

be divided into sub-subsystems or additional subsystems may 

be suggested in accordance with the conceptual framework of 

the investigator. For the purposes of this study additional 

divisions of the culture system are not necessary. 

In the conceptualization of the culture system I have 

replaced the term technological with the term economic as a 

subsystem heading. The reason for that distinction is the 

variety of meanings ascribed to the term technology 

(Herskovitz 1952:501-2). Technology is at best a synonym for 

material culture. It comprises only one part of the 

economic subsystem, and it refers specifically to the 

recognition and use of environmentally available resources 

(Herskovitz 1952:9). 

Economics is distinct from technology: 
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Figure J. The Culture System Model. 

Note: Solid arrow indicates an actual feedback loop. 
Dashed arrow indicates a perceived feedback loop. 
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"'Economizing is a way of doing things; first, of 
thinking about them, then, of acting; in sum, of 
arranging or choosing them. It is imposed on us by 
scarcity of means in relation to expanding desires. 
In this sense, it is purposive, a process which we 
direct and develop creatively; for we can agree that 
choice involves this.' This mode of circumscribing 
the term emphasizes conscious choice, stresses the 
essential role of alternatives between which to 
choose, and relates the whole to the problem of 
attaining efficiency through choosing (Herskovitz 
1952:4). 

The economic subsystem subsumes the factors natural 

resources, labor, technical knowledge, and capital equip-

ment (Herskovitz 1952:9). 

The three subsystems of the culture system can be 

defined as: 

(1) Economic subsystem. · "The integrated strategy of 

component subsistence methods and extraction processes which 

feed and equip the society" (Clarke 1978:102). Incorporated 

within this subsystem are a culture's technical knowledge 

and the technology employed in interactions with the 

environment. 

( 2) Social subsystem. "The hierarchical network of 

inferred personal relationships including kinship and rank 

atatus" (Clarke 1978:102). 

(3) Ideological subsystem. The composite of beliefs 

relating to the supernatural and "suprapersonal subconscious 

beliefs induced upon the individuals in a society by their 

culture" (Clarke 1978:102). This subsystem is often referred 

to as the value system of a culture. 
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The preceding sketch o~ the culture system is inadequate 

for the purposes of many areas of archaeological research. 

It is presented as a simplistic background to the consider

ation of artifacts operating in the culture system, and was 

presented in a trinitarian model to coincide with Binford's 

(197la) designation of artifact functional context. 

Artifacts occur within each of the three subsystems. 

Binford (197la) has used the terms "ideotechnic," 

"sociotechnic," and "technomic" to categorize artifacts 

whose primary functional context is respectively the ideo

logical, sociological, and technological (economic) 

subsystem. 

From the perspective of the culture system artifacts 

are one mechanism which functions to maintain the integrity 

of the whole. The system is a single unit; and, while 

certain activities may be ascribed to one subsystem, the 

activities of each subsystem overlap. Artifacts may like

wise include components of any combination of subsystems 

(e.g., ideo-socio-technomic artifacts). Ceramics are 

possibly the best example of multifunctional artifacts. A 

pot may be used for food processing, and at the same time be 

decorated with symbols of social and ideological importance. 

A final perspective is the function o~ the culture system 

itself. There are two primary, though not mutually 

exclusive, views o~ that ~unction. One is that culture 
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functions a~ an adaptive strategy (Malinowski 1944; White 

1949; Harris 1979; Binford, in Fagan 1975:67), and the other 

is that culture functions as a communicative ("ideational") 

system (White 1949; Clarke 1978; Cf. Thomas 1979:107-9). 

Binford (in Fagan 1975:67) has defined culture as "an 

extrasomatic adaptive system that is employed in the 

integration of a society with its environment and with other 

socio-cultural systems." This stress of culture as an 

adaptive strategy is based on the accessibility of the 

technological aspects of the total culture system (Struever 

1971:192). "Culture does not consist of artifacts"(Rouse 

1939:15); but the-patterning of material remains is the 

result of the extinct societies patterned behavior (Binford 

197la:249; Deetz 1973:12; Kroeber 1963:103: Longacre 1968:91; 

Schiffer 1976:4). 

Deetz (1968, 1973) has recognized four levels of human 

behavior: (1) ideosyncratic, (2) family or minimal group, 

(3) the entire community, and (4) every member of the 

culture. Attribute patterning can reflect behavioral 

patterning, and a variety of studies have been undertaken 

to discern each level of human behavior in archaeological 

evidence. For example, Hill (1978) and Gunn (in Thomas 

1979:352) have attempted the study of ideosyncratic 

patterning of artifacts; family and minimal group behavior 

has been the object of residence and descent studies (Deetz 

1968; Lbngacre 1968; Roe 1980); and studies too numerous to 
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mention have been undertaken to discern community and 

cultural behavior (e.g., subsistence patterns, settlement 

patterns). 

The adaptive strategy is the one most often emphasized 

by archaeologists. That is because the satisfaction of 

biological (basic) needs often requires the use of artifacts 

which survive as components of the archaeological record. 

For that reason technology has been promoted as the prime 

mover of culture (White 1949; Binford 197la). 

The preeminence suggested for technology may not 

accurately reflect actual cultural situations. While basic 

needs must be satisfied for the individual members of a 

society to survive, societies modal beliefs condition the 

employment of technological mechanisms. The society will 

select the technological components that will be incorpor

ated into the existing system from a range of choices 

(Boserup 1965; Herskovitz 1952). In fact, the survival of 

the individual is subordinate to the survival of the group. 

Both functions of culture occur contemporaneously. The 

system attempts to maintain its integrity by communicating 

its value and behavioral systems, while at the same time 

the technological (economic) system functions to satisfy 

basic nedds. However, until the development of writing 

(the primary ideological artifact) the ideational system was 

poorly represented in the archaeological record. Those 

represefitations (symbols) that did occur were iconographic 
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and difficult to interpret without additional information 

or explanation. 

Summary 

The preceding treatment of artifacts, material culture, 

and the culture system was presented as a simplified 

hierarchical scheme of the subject matter of archaeology, 

with special emphasis on artifacts. The purpose was to 

outline the levels of interpretation inherent in archaeo

logical research, the progression from individual artifacts 

to material culture to culture system function. Each of 

these levels may be studied individually, but they are all 

united as a complex whole. 

The artifact development sequence is a model of artifacts 

within the culture system. It is a sequence in that each 

stage logically precedes subsequent stages in a set order. 

The following chapters will treat each stage and transition 

in the order that they occur along the sequence. 
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ENVIRONMENTAL RAW MATERIALS 

Raw materials are any substances produced by agencies 

other than human. They may be anything that occurs in the 

environment (e.g., soils, water, stone, organic material, 

etc.). From a materialistic viewpoint anything that occurs 

in the environment is potentially modifiable for use by 

humans. 

A basic dichotomy can be recognized in environmental 

remains at archaeological sites. One aspect is the environ

ment itself, and its components which remain external to the 

culture system. The.other is those aspects of the environ-· 

ment that are used or modified by members of a society. 

The environment patterns behavior in two ways. It 

conditions adaptation, and it provides the materials which 

make said adaptations possible (Spier 1970:10; Binford 197la: 

250). As Steward (1955:35) has stated, "Environment is 

considered prohibitive or permissive, but never creative." 

Ecofacts from the external environment are analyzed 

through the techniques of environmental reconstruction (e.g., 

pollen analysis, carrying capacity). These remains are 

conceived as comprising the environmental context in the 

artifact development sequence model. Since human activities 

affect the environmental system, there is no sharp distinction 

between environmental ecofacts and culturally modified 

21 
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ecofacts. Por example, the clearing of forest lands for 

agriculture will effect the dynamic equilibrium of the local 

environment. Any changes that occur are the result of human 

activity, albeit unexpected or unplanned. 

Adaptation to a particular environment is a cultural 

response to localized stresses through materials available 

in that environment (Harris 1971:200). It is the modifica

tion of those available materials that comprises the second 

group of ecofacts. This second group can also be bifurcated 

at the primary level. First, the processes of selection 

transform raw materials from the environmental context to 

the systematic context. Those ecofacts which are consumed 

following only spatial modification (e.g., food sources) 

comprise the first group. Their transformations are from 

environmental context to systematic context to archaeo

logical context in rapid succession. 

The second class are those ecofacts which are further 

modified for use in the systematic context as artifacts. 

The spatial modification of these remains is thus only the 

first stage of their modification. It is possible that 

ecofacts from this class will pass directly into the 

archaeological context through caching. In that instance, 

ecofacts are collected and saved for some future modification 

that never occurs. These remains can only be distinguished 

by the study of the uses to which these ecofacts are put 

as evidenced in other remains. 
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All artifacts are constructed from environmentally 

occurring raw materials. The term ecofact, and its 

components biofacts and geofacts, serves only to highlight 

the specific aspects of the environment that are utilized. 

In reference to the characteristics of ecofacts I suggest 

the use of the term morphology. Morphology is therefore 

restricted in use to the specific characteristics of a 

material which are the result of its biological ontogeny 

or geological history. It is used in apposition to form, 

which is herin restricted in usage to attributes which are 

the result of the human modification of a substances 

mor~hology. 

The primary (first) process in the modification of 

raw materials for use is selection. That choice is based 

on the selectors perception of the raw materials ability to 

fulfill the purpose for which it will be used. In this 

perception the selector recognizes the "quality" of the 

raw material (Crabtree 1973). Quality may be defined as 

the ease with which tools are constructed from the source 

material, and the ability (i.e., efficiency) of the tool to 

fulfill the purpose for which it was created. The quality 

of a raw material is further conditioned by the culture 

to which the selector belongs. Technological, ideological, 

and sociological factors may all affect the selectors 

choices (cf. Boserup 1965: Herskovitz 1952). Quality is a 

relative concept. The perception of quality is based upon 
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a variety of choices circumscribed by cultural and environ

mental potentials. 

All raw materials possess different potentials for 

modification due to their distinct morphologies. For 

example, obsidian, flint, and sandstone each possess distinct 

morphological characteristics, and each would therefore 

differ as an artifact source. Analysis of these factors 

may provide information concerning the choices made by the 

individual members of a society and their ability to satisfy 

their needs given the available choices (Herskovitz 1952:5). 

Not all raw materials are equally distributed across the 

earth. Therefore, artifacts used for similar purposes, but 

are made from morphologically different materials, will 

provide indications of adaptations to varying environments, 

and could explain intercultural variations in material 

culture. 

Cultures also vary in response to the availability of 

raw materials. The catchment principle is one method for 

analyzing the area of the local environment that a particular 

culture utilizes (Thomas 1979:308-12; Flannery 1971). 

Trade, to some degree, is an extension of the catch

ment principle. It involves the procurement of natural 

resources (or completed artifacts) which are not locally 

available through the exchange of goods. Trading systems are 

more complex than this simplification suggests, but the point 

is that·this is a process through which goods are introduced 
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into areas away from their environmental/cultural origin. 

In recent years, trace-element analysis has shown 

promise as a method for determining obsidian sources and 

possible trade networks (Renfrew, Cann, Dixon 1973; Mendoza 

and Jester 1978; Asaro, Michel, Sidrys, Stress 1978; Zeitlin 

and Heimbuch 1978). In addition, pottery, copper, lead, 

iron, turquoise, chert, and steatite are being analyzed to 

determine if sources of these materials can be identified 

by trace-element analysis (Luedtke 1978). 

By defining the environmental sources of raw materials 

the archaeologist is better able to define procurement 

strategies. Rathje's (1971) analysis of Maya procurement 

strategies as a model for explaining the development and 

collapse of Lowland Maya civilization is an excellent 

example of this type of analysis. 

The seasonality and scheduling strategies of some 

cultures indicates a way in which raw material availability 

conditions cultural behavior (Flannery 1971; Binford 1980). 

These strategies are especially important for defining the 

behavior of mobile societies. 

The study of environmentally occurring raw materials 

can provide information about resource procurement, trade, 

artifact variability, resource availability, and the ability 

of a society to satisfy its needs. The environment circum

scribes cultures; it is incumbent in their artifacts and in 
. 

other aspects of the culture system. It is at this point 
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along the sequence that artifacts begin. To reiterate 

Harris's (1971:200) statement, adaptation to a particular 

environment is a cultural response to localized stresses 

through materials available in that environment. 

From the perspective of culture systems in general, the 

environment has provided the starting point for conceptual 

models of analysis (e.g., cultural materialism, cultural 

ecology, and the general stress placed on culture as an 

adaptive strategy -- Harris 1980; Steward 1955; Thomas 1979: 

107-9). The artifact development sequence model, while 

operating below the general culture models, also accepts the 

preeminence of the environment. However, as this model will 

indicate, it is the modification of the environment by the 

members of a society that is of primary significance. 
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MODIFICATION OF RAW MATERIALS 

As indicated in the previous chapter, some raw 

materials are consumed shortly after selection, while others 

are further modified for some perceived use. This secondary 

modification transforms the raw material into a new form 

which does not usually occur in the environment. During the 

process of manufacture artifacts are patterned by cultural 

and non-cultural factors (Rouse 1939:17-9). These factors 

yield the attributes that archaeologists employ in their 

studies of prehistoric societies; they are the fossilized 

evidence of human behavior (Clarke 1978). 

Non-Cultural Factors 

Chance or accident, and factors specific to the indivi

dual (e.g., quirks, habits, and capabilities of an artisan) 

are the non-cultural factors that affect artifact manufac

ture (Rouse 1939:18; Hill 1978:245). These factors have 

received little attention from archaeologists. Hill (1978) 

and Gunn (in Thomas 1979:352) are among the few who have 

attempted to define ideosyncratic behavior as reflected in 

artifact patterning. 

The study of ideosyncratic behavior assists in defining 

a t,ype of variation that affects the formal patterning of 

material remains (Thomas 1979:355). As Spier (1970:19) 
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has stated, considerable variation, caused by the skill of 

individuals, can occur in cultures with only part-time 

artisans. If the actions of the individual are ignored, 

artifacts may be erroneously classified due to variations 

caused by the actions of the individual. The variations 

that the archaeologist recognizes may only indicate the 

actions of different individuals or the play of children 

and not different artifact types. 

Chance may be defined as a random process in which the 

results do not reflect prior conceptualizations. In other 

words, the results were unexpected or unpredicted on the 

basis of the knowledge available to the artisan. Objects 

resulting from chance occurrances will be eccentric. They 

are thus of little significance in the analysis of cultural 

behavior. However, an object created by chance might be 

perceived as a new invention or a new technique of modifi

cation may be discovered. These could lead to a new class 

of artifacts or a change in cultural behavior. 

The source material itself will also affect modification 

behavior and the resulting artifact. As indicated in chapter 

II, each source material is the result of a specific 

biological o~togeny or geological history. Therefore, 

artifacts that are used for the same purpose may vary 

according to the material from which they were constructed. 
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Cultural Factors 

The study of culturally patterned formal attributes has 

historically been the primary concern of archaeologists. 

Artificial classes of artifacts, based on resemblances 

physical attributes, are organized by the investigator to 

facilitate inductive generalizations concerning the "sense 

data" s/he is classifying (Brew 1971:80-2). The uses and 

abuses of classificatory systems have been widely debated 

(Ford 1971; Gifford 1971; Rouse 1939, 1971; cf. Brew 1971; 

Sears 1960; Taylor 1948). 

Taxonomy provides a method of summarizing large numbers 

of individual items into a smaller number of classes based 

on shared attributes. This method assumes that the same 

processes operated to create the members of a recognized 

class. For archaeology this means that artifact patterning 

results from techniques and conceptualizations shared by all 

of the individuals who manufacture the same type of artifact. 

The resulting classes are thus taken as evidence of modal 

behavior among the members of a society. 

Styles, designs, decorations, techniques, and other 

specifications occur as the result of culturally regulated 

or conditioned behavior (Rouse 1939:17-9). They reflect the 

shared needs (basic and derived) of a particular society 

(cf. Malinowski 1944). 
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Artifact Manufacture 

The construction of an artifact involves the modific

ation of a raw material through a series of culturally 

prescribed steps. These steps probably reflect the most 

efficient series of actions known to the society according 

to past experience. Modification commences with the selec

tion of an appropriate raw material, and is followed by the 

appropriate modification behavior. 

The manufacture of one artifact often requires the use 

of another artifact which is comprised of a modified or 

unmodified raw material. That process may leave analyzable 

traces (modification attributes) such as bulbs, fissures, 

and ripples on lithic materials (Spier 1970:52-9; Cotterell 

and Kamminga 1979:101). 

The majority of studies concerning the techniques of 

artifact construction involve experimental reconstructions 

(Hole and Heizer 1973:187-8). These attempts to replicate 

the behavior of prehistoric toolmakers are based on evidence 

from completed or partially completed artifacts, and other 

artifacts which are interpreted as the tools used for the 

construction of the artifact being studied (Reiger 1979: 

Hampson 1970; Thomas 1979:410-6). In addition, debitage may 

provide evidence of manufacture techniques, and the location 

of activity areas (Davila 1978:210; Binford 1980). 

The study of construction techniques is an important 

prerequisite to use-wear analysis. Cotterell and Kamminga 
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(1979) have studied the mechanics of lithic flaking as a 

method of defining the processes of manufacture that cause 

formal patterning. An understanding of the scars that occur 

on the source material prior to use facilitates the accurate 

assessment of use-wear markings (Semenov 1973: Sonnenfield 

1962:64). In addition, evidence of the toolmakers behavior 

may be discerned by recreating the steps involved in artifact 

manufacture. It is difficult to appreciate the manufacture 

of artifacts until you have attempted it yourself. 

Summary 

The modification of a raw material through a series of 

culturally prescribed behaviors is responsible for the 

attributes that comprise completed artifacts. Since 

modification may involve a series of behaviors the earlier 

stages of modification may be masked by subsequent stages. 

The analysis of modification behavior may therefore require 

the discovery and interpretation of artifacts which entered 

the archaeological record prior to completion (e.g., preforms). 

It is during the modification of raw materials that 

the attributes of an artifact are set. Upon completion, the 

artifact is static in form. It is only through subsequent 

use, and occasionally retouch, that new attributes occur. 
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ARTIFACT FORM 

This stage of the artifact development sequence 

commences with the completion of the purposive modification 

of the raw material. It is a static stage in the sense that 

the artifact form acceptably fulfills the mental design that 

precipitated its construction. The artifact is, at this 

point, a reflection of the cultural and non-cultural factors 

that modified the raw material during construction, and the 

embodiment of human mental desires. 

The form of an artifact will not be further modified 

until the artifact is used, and then the modification will 

be the result of interactions with other raw materials and 

not the desires of the people who designed and constructed 

the artifact. Use may or may not lead to interaction 

modifications that affect the employment of the artifact. 

If use-wear does affect the employment of the artifact a 

final set of humanly imposed modifications may occur as 

retouch. 

Retouch is the remodification of the work-edge of an 

artifact to restore its ability to fulfill the purpose for 

which the artifact was originally created. The amount of 

use-wear that occurs is extremely variable. A stone axe may 

be worn and retouched to the point at which it is no longer 

usable, while an amulet would not be modified through 
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interactions at all. 

The sum and arrangement of an artifacts component 

behavior patterns comprise its form (Linton 1936:403). The 

term form is herin used in apposition to the term morphology. 

Form recognizes that human manipulation was responsible for 

the formation of an artifacts particular attributes; while 

morphology refers to a particular set of environmentally 

occurring historical sequences. It is a raw material's 

morphology that is modified to produce an artifact's form. 

Those terms have been used interchangeably by archaeo

logists to the point where they mean little more than shape. 

In a discipline that studies human behavior it is important 

to distinguish cultural processes and the results of those 

processes from environmental processes. By carefully 

employing the terms morphology and form that differentiation 

should be possible. 

Unmodified Artifacts 

An important category of artifacts that my definition of 

artifacts ignores is environmentally occurring raw materials 

that were used as artifacts without prior modification. In 

this case, morphology and form are the same. My definition 

of artifacts actually does predict the occurrance of these 

remains. For if all artifacts are constructed by the 

modification of raw materials, then at some point all that 

exists is raw materials occurring as components of the 
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environment. Rather than change the definition of artifacts, 

these remains are treated as a special class. 

The recognition of these remains as artifacts can only 

be made through evidence of selection (i.e., all of these 

possess similar morphological attributes within a class), 

or through evidence of use-wear. There must be some criteria 

for differentiating artifacts from ecofacts. Without some 

kind of modification, in space if not in morphology, remains 

of this type could not be demonstrated to be artifacts. In 

some cases, the absence of recognizable modification is due 

to our lack of analytical methods. 

Taxonomy 

The analysis of artifacts is based on the taxonomical 

grouping of the artifacts formal attributes. Taxonomy was 

briefly introduced in the previous chapter with the position 

along the artifact development sequence at which formal 

attributes are set. However, the development of classes of 

artifacts is based on artifact form so further discussion of 

this methodology is appropriate. 

It should be remembered that no ideal number of 

classification systems exist, and that these systems are to 

some extent arbitrary and based on the questions an inves

tigator is attempting to answer (Brew 19711 Clarke 1978:155). 

Arti~act classification systems are developed through 

the assessment of attributes. Clarke (1978:155) suggests 
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that three classes of artifact attributes may be recognized: 

"(a) inessential attributes - those which are not 
relevant to the study in hand and which consequently do 
not figure in the system as defined, and those 
attributes which are constant throughout; 

(b) essential attributes -- those variables which 
are part of the relevant system and whose values or 
states may change as part of the changing system. 
Detailed analysis of the essential ~r relevant attri
butes may then isolate certain -

(c) key attributes -- those correlated clusters of 
attributes in the system whose successive values or 
states co-vary in some specific relationship with 
successive values of other similar attributes." 

These classes of attributes may occur in two ways. As 

"quantitative attributes", which vary continuously, and can 

be measured by ordinary scaling device divided into discrete 

units (e.g., length and width); or as "qualitative attributes" 

which are perceived intuitively as discrete units (Spaulding 

1971). 

The classification of artifacts has proven amenable to 

manipulation for the purpose of defining cultures in time and 

space. Rouse (1939:14) defines six processes which make such 

definitions possible. These processes are origination, 

diffusion: replacement, popularit,y, persistence, and extinc-

tion. They reflect the modal behavior of societies in time 

and/or space. In addition to their utilit,y as temporal and 

spatial landmarks, they also provide indications of a 

societies adaptation to the environment. 
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Social Patterning 

Intracultural patterning may also be evident through 

the study of typologically defined formal attributes. Non

cultural factors (e.g., ideosyncratic behavior) and 

flexibility within culturally dictated rules of behavior 

may result in analyzable evidence of localized behavior 

(Deetz 1968; Hill 1968; Longacre 1968; Bunzel 1973; Roe 1980). 

Deetz (1968), Longacre (1968,1973), and Hill (1968) have 

independently attempted to discern evidence of social 

groupings, within the culture system, through the study of 

intrasite distributions of slight variations in formal 

attributes on specific artifacts. 

Their basic hypothesis is that assemblage homogeneity 

may indicate residence and/or descent units. It is based 

on the assumption that a sexually defined division of labor 

will be reflected in sexually distinct "tool kits," and that 

the corporate rights and responsibilities of each parent 

will compel them to teach their offspring their manner of 

preparing objects within the general rules of the culture 

(Deetz 1968:46-7; Longacre 1968:99-100; cf. Roe 1980; Clarke 

1978:139-40). 

Summary 

The characterization of artifact form as a static stage 

may assist conceptualization, but does not reflect actual 

behavior. It is at best an arbitra.~ point between two 
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distinct sets of transformations. Artifacts are constructed 

to fulfill a purpose, to assist in maintaining the integrity 

of the culture system through the satisfaction of needs. As 

Rouse (1939:16) has stated, "Indians regard their artifacts 

as tools." 

The conception of artifact form as a static stage 

makes possible the classification of artifacts. It is a 

stage in a sequence that becomes static when material 

remains are deposited in the archaeological context. 
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FUNCTION, USE, AND MEANING 

The operation of artifacts within the systematic 

context may be analyzed from three perspectives, the 

artifacts "function", its "use," and its "meaning~· (Linton 

1936:403-4). In recent years, the distinctions between 

these terms have blurred. Meaning is rarely distinguished, 

and use and function have become synonymous. These terms 

do discriminate distinct aspects of artifacts as components 

of material culture, and greater care should be employed in 

their usage. 

Linton (1936:403-4) defines these terms as discrete 

categories: 

Function - relates to the entire "trait complex." 
"A number of items, in combination, constitute a trait: 
a number of traits, a trait complex; a number of trait 
complexes, an activity." A trait complex is the groups 
response to stimuli. "The function of a trait complex 
is the sum total of its contribution toward the 
perpetuation of the socio-cultural configuration 
(Cf. Malinowski 1944). 

Use - is specific to a single activity; it is the 
particular task for which a~ artifact is employed. 

Meaning- is a passive quality of ar"tlfacts. It is 
the associations which any society attaches t~ an 
artifact. These associations are subjective and 
frequently unconscious. 

It is understandable that "meaning" has not been 

distinguished for prehistoric artifacts. It is difficult 

enough to distinguish conscious activities, and may be 
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impossible to characterize subjective and unconscious 

associations o~ a prehistoric society. 

Use and function are dynamic qualities of artifacts 

(Linton 1936:403). They are sufficiently distinct that 

confusion between these terms should not occur. An example 

o~ the relationship between these terms can be drawn from 

examining "swallow sticks" which were used by the Arawak 

Indians of the Greater Antilles (Fewkes 1970:195; Olsen 1974: 

114). Swallow sticks are associated with religious ritual. 

They were inserted down the throat and caused the person to 

vomit. The function of these artifacts is to maintain a 

ritual aspect of the Arawak's religious beliefs. The 

swallow sticks use was to induce vomitting. It has been 

suggested that the meaning of this activity was internal 

purification, and the artifact may be assumed to have had a 

similar meaning. Thus, we have an act (vomitting), associated 

with a meaning (internal purification) which functioned as a 

component of the religious subsystem of the culture's 

ideological subsystem. 

Analysis of Use and Function 

The determination of artifact "function" (meaning use) 

has become of increasing concern to archaeologists (z~~er 

1979; Dunnell 1978; Hester 1973; Odell 1979; Rouse 1953; 

Sonnenfield 1962; Thomas 1978; Walker 1978). Binford (197la) 

has classified arti~acts according to his perception of 

~unctional context: Technomic artifacts function primarily 
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in coping directly with the physical environment; socio

technic artifacts function primarily in the maintenance of 

the social subsystem of the culture system by contributing 

to the articulation of individuals in a cohesive group; and 

ideo-technic artifacts function primarily as components of 

the ideological subsystem of the culture system. Ideo

technic artifacts signify and symbolize ideological 

rationalizations. 

That classification serves as an adequate summary of 

artifact function, but specific studies will probably 

require a more sophisticated taxonomy. But, before func

tional context can be distinguished, the use of a class of 

artifacts must first be determined. 

Three basic methods have been employed for designating 

use: the subjective approach, the comparative approach, 

and the experimental approach. 

The subjective, or speculative, approach involves the 

assignment of artifact use on the basis of formal attributes; 

and the belief that "these functional designations denote 

useful tools for the culture under study" (Davis 1978:85; 

Rouse 1953). At its worst, this method is little more than 

a "ha.'"ld-fi t" classification, where the use is ascribed by 

the manner in which the object fits the investigator's hand. 

At best, it provides testable hypotheses (cf. Thompson 1956). 

There is, unfortunately, no one-to-one relation between 
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artifact form and function, but there is still some 

correlation (Hayden and Kamminga 1979:5). 

The comparative approach employs analogy for the deter

mination of an artifacts use (Binford 197lb:273-4). Analogy 

can be a dangerous methodology, for it is "the observer who 

discern 'similarities' or 'analogies' between societies, 

whether living or dead" (Renfrew 1975:252). Renfrew (ibid) 

recognizes the importance of analogy in illuminating common 

organizational features at the culture system level, but he 

agrees with Ucko that "the use of ethnographic parallels can 

only in very exceptional cases suggest a one-to-one 

correlation" between different cultures (quoted in Renfrew 

1975:252). 

Binford (197lb:287) outlines a series of logical steps 

in the use of analogy: 

(1) "The recognition and demonstration of a 
positive formal analogy between a class of archaeo
logically observed phenomena and a class of ethno
graphically observed phenomena. 

(2) A consideration of the positive analogy between 
snatial distribution of the facility as documented 
archaeologically and ethnographically, and observation 
that, although poorly documented, the known distributions 
show a strong positive analogy. 

(3) A consideration of the degree to which it would 
be reasonable to expect a continuity between the 
archaeologically and ethnographically known cases. " 
(emphasis added). 

The intuitive discovery of analogous situations must 

be demonstrated by testing the analogy (Binford 197lb:287; 
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Renfrew 1975:252; Hayden 1978; Cf. Ascher 1971; Custance 

1968:100). Furthermore, ethnogra~hic data is not always 

available for use in comparative studies (Hole and Heizer 

1973:23). 

The experimental approach has become a major focus of 

use analysis. It involves the analysis of wear that occurs 

when an artifact is used. Gorman (1979:39) suggests that, 

"Ideally, the archaeologist should proceed from use-wear 

analysis to the determination of artifact function [use] 

rather than the reverse." 

The occurra.'t"lce of use-wear is predicted by Newton's 

third law, the law of action and reaction, which states that 

whenever an object exerts a force (action) on a second object, 

the second exerts an equal and opposite force (reaction) on 

the first. While an artifact is being used to modify the 

subject matter, it is itself being modified (Hayden 1979; 

Semenov 1973; Keeley 1978; Sonnenfield 1962). 

The experimental approach is a relatively new method-

ology. It requires special training and tec~~iques which 

are not accessible to all archaeologists. There is also 

little agreement as to what variables are basic to wear 

pattern analysis (Abler 1979:301). 

Ahler (1979:302) states that, 

"To understand the function of a stone tool, we must 
(ideally) determine: 

(1) the static orientation of the tool with respect 
to. the material being worked or acted upon by the tool, 
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(2) the relative motion of the tool with respect to 
the work material, 

(3) the mode of force transferred from the user to 
the work material through the tool, 

(4) the presence or absence of hafting and the mode 
of prehension of the tool during use, and 

(5) identification of the material being worked." 

The problems of determining the information that Ahler 

(1979) has suggested as necessary are obvious. In addition, 

the amount of time over which the tool was used, the 

possibility of multiple uses, and problems of laboratory 

technique (e.g., measurement and quantification of variables) 

compound the problems of use-wear analysis. 

No single approach is capable of explaining use, and 

each has its own shortcomings (Semenov 1973:236). In 

attempting to assign use to an artifact the investigator 

should employ a combination of approaches. Testable 

hypotheses can be developed through the subjective assess

ment of a culture's needs and the archaeological remains 

available to satisfy those needs. For example, if it is 

known that the members of a culture constructed houses, then 

some tool(s) was required for preparing the constituents of 

said shelter. By subjectively analyzing the material 

culture of the society it might be determined that a number 

of artifacts could have been used to accomplish the required 

tasks. Those tools can then be analyzed to evidence of 

utilization in relation to the required uses. 

Analogy can be used in a similar fashion; and, with 
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artifacts that do not exhibit evidence of use (e.g., some 

food processing equipment), analogy may be the only method 

of discerning their use. 

Use-wear designations of use must be related to the 

behavior of the societ,y under study. For example, use-wear 

analysis may indicate that a celt was used for chopping 

wood, but that description is of little utilit,y unless it 

can be related to the specific behavior which caused the 

wear. In other words, use is simply a prerequisite of 

determining the function that an artifact performed as a 

component of the culture system. 

Figure 4 presents a model of functional analysis by 

Odell (1979). It illustrates the knowledge gained through 

microwear analysis for the assessment of artifact function. 

The shortcomings of using individual approaches for the 

determination of use, and the utilit,y of integrated approaches 

can be found in a variety of studies (Custance 1968; Thomas 

1978; Hampson 1970: Hester 1973; Reiger 1979). 

All artifacts serve some function in the maintenance of 

a culture system; and styles, decorations, and other 

symbolic adornments function as components of the communi

cative function of culture. Furthermore, artifacts may 

serve many uses and many functions at the same time. 
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Minimum Level of Efficiency 

In considering the functioning of the material culture 

of a society, I would suggest that artifacts function at a 

minimum level of efficiency. The greatest adaptive value 

accrues from conservative behavior, which aims at maximizing 

the minimum outcome and minimizing the maximum risk (Clarke 

1978:95). A culture will therefore construct and maintain 

artifacts that serve only to maintain the integrity of the 

system at a given point in time. As Clarke (1978:97) states, 

"New variety will not be accepted if its concomitant 
dislocation [of existing functional elements] cannot be 
minimized to vanishing point -- it must be variety 
which does not contradict and destroy any of the essen
tial attributes concerned with the continuity of the 
system." 

Artifact efficiency is a measure of economizing 

behavior. It includes the choices made in the development 

of the material culture of a society. The factors that 

affect those choices include: the ease with which a task 

can be performed with a specific tool; the availability and 

morphology of the environmental raw materials used for tool 

construction; tool longevity, tool portability, and the 

energy required to produce the tool, including labor 

(Walker 1978:713-4; Binford 1980:15; Boserup 1965:27). 

Since artifacts operate within particular cultural 

contexts a culture's level of "social development" must also 

be considered (Naroll 1956; Steward 1955; Hodder 1979). 

Steward•s (1955) multilinear evolution indicates that 
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societies at different levels of social complexity (e.g., 

band, tribe, chiefdom) will have distinct adaptations, 

even within the same environmental setting. 

Population growth has been considered one of the major 

mechanisms of social change (Sanders and Price 1968; Hole 

and Heizer 1973:375; Thomas 1979:439-43). In response to 

the pressures that population growth exert on resource 

availability and mechanisms of social integration several 

choices are available. One is the separation of the group 

into identical but smaller units, and the other is the 

development of new forms of social integration and techno

logical changes to sustain the larger group. To some extent 

the efficiency of a societies artifacts can be improved in 

response to new stresses (Boserup 1965:27; White 1949:375). 

However, there is a critical point at which changes in the 

cultural subsystems become necessary (cf. Boserup 1965). 

The minimum level of efficiency is introduced as a 

conceptualization of the functioning of a culture~ material 

culture. A society will satisfy its needs at the minimum 

level necessary for survival. This does not mean that a 

societies survival is threatened by any changes; it simply 

means that a society will not waste energy by developing 

unnecessarily elaborate adaptive strategies. The same is 

trile of the communicative functions of a culture. For 

example, formalized writing systems were not developed until 

a society required the ability to disseminate information 
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to or from a large audience. 

An example of the technological adaptive strategy is 

the procurement of wood by the Australian Aborigines. The 

tools used in wood processing, an activity which requires 

travelling long distances to wood procurement sites, are 

constructed at the procurement site (Hayden 1978:191). 

Obviously, the time required to construct the tool and 

successfully use it, raw material availability, portability 

of tools, and possibly tool longevity contribute to make 

this type of procurement strategy efficient within the frame

work of the Aborigine's culture. 

The minimum level of efficiency explains the material 

culture of a society as the efficient adaptive response to 

localized pressures. It might be criticized as a tautological 

argument, but it is intended as a frame of reference for 

research questions. For example, if the material evidence 

from archaeological investigations does not exhibit efficient 

adaptation to recognizable stresses, then research can be 

conducted to discover the dislocations within the culture 

system. The concept is presented as a characterization of 

the cultural ideal, the adaptation to local stresses through 

maximizing the minimum outcome while minimizing the maximum 

risk (Clarke 1978:95). 
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Summary 

At this stage of the artifact development sequence the 

dynamic aspect of artifacts, their use, has been presented. 

Use, meaning the employment of an artifact in a single 

activity, has been compared with two companion concepts, 

the function and meaning of artifacts. 

The efficiency of an artifact during use will affect the 

function of that artifact as a component of the culture 

system. If the artifact is successfully fulfilling the 

function for which it was created and used, feedback will 

act to maintain the system; but if the artifact, or group of 

artifacts, fails to adequately fulfill that function, then 

feedback will stimulate changes in the system. This feed

back loop is evident in the processes of material culture 

change -- the origination, persistence, diffusion, replace

ment, popularity, and extinction of elements of material 

culture. 
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DEPOSITION 

The importance of understanding the processes that 

have led to the formation of the archaeological record can

not be understated. It is apparent from the number of 

recent ethnoarchaeological and experimental archaeology 

studies that the nature of the archaeological record must 

be understood if accurate analysis of cultural remains is 

to occur (Hayden 1978; Binford 1978, 1980). 

Schiffer (1976:28) has defined two contexts within 

which artifacts occur. The nonbehavioral state of cultural 

remains or "archaeological context;" and the ongoing 

behavioral system in which artifacts are functional elements, 

known as the "systematic context." Abbreviating these as 

"A" and "S" respectively, transformations between these 

contexts can be summarized: 

S -A 

A - S 
A- A 
s - s 

Discard, burial of the dead, loss, and 
abandonment 

Scavenging, reuse 
Destructive activities of man and nature 
Recycling, seccnd~-y use, lateral cycling, 

conservatory practices (Schiffer 1976:30-40). 

The i~terpretation of the archaeological record requires 

an understanding of how material remains came to be distri

buted at an archaeological site. Schiffer's (1976) contexts, 

incorporated into the operational context model, assist in 

conceptualizing the processes which have led to the formation 
. 

of the archaeological record. 
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At the beginning of the artifact development sequence 

humans transform materials from the environmental context 

to the systematic context through spatial modification and 

use. Subsistence materials are consumed relatively quickly, 

and are then transformed into the archaeological context. 

For example, a fish is captured and removed from its 

environmental context through spatial modification (i.e., 

a fish out of water). Upon preparation and consumption the 

remains of the fish are transformed from the systematic 

context to the archaeological context. 

Other environmental raw materials are transformed into 

a usable product or artifact. These artifacts comprise the 

material culture of a society, and operate within the 

systematic context of the culture. At some point in their 

use some process acts to transform these artifacts such that 

they become deposited in the archaeological context. These 

processes would include discard, burial of the dead, loss, 

and abandonment (Schiffer 1976), and they may occur anywhere 

within a culture's territory. Therefore, the distribution 

of artifacts at a single site may not accurately reflect the 

material culture of a society. Deposition may occur at 

procurement locations, residential locations, or along 

migratory routes (e.g., Hayden 1978; Davila 1978). 

A second problem of site composition is tt.e loss of 

artifacts from the archaeological record due to organic 

deterioration. In that case, organic remains are less 
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durable than inorganic remains, and they disappear from the 

archaeological record due to environmental processes. The 

deterioration of organic remains is probably responsible 

for the largest gaps in the archaeological record. As 

Hayden (1978:188) states, it is the procurement and mainten

ance of wooden artifacts that the vast majority of lithic 

consumption takes place. Yet these wooden artifacts are 

poorly represented in the archaeological record. 

Some evidence of these wooden remains, and other organic 

remains, is available as features, in unusual circumstances 

that permit preservation, from use-wear patterns on more 

durable artifacts, and as skeuomorphs, the representation 

'Qf· the;.ar:ti:f'act,·on·a riloFe durable material. 

The archaeological record is an incomplete record of 

the environmental and cultural setting in which a society 

existed. Its interpretation is based on defining patterns 

of deposition or contexts within the archaeological context. 

These contexts include provenience, intrasite associations 

and relationships, and intersite relationships or cultural 

context. 
. 

Provenience is the specific geographical location of an 

object. It is conceivable that the exact position of an 

object in three dimensions could be measured, thus pin

pointing the exact location of the object on the face of 

the ear~h. However, overly exact discrimination of location 

usually is not necessary. 
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Intrasite associations and relationships can provide 

information about artifact use, and cultural adaptation to 

the local environment. Binford (1980:4) has suggested that, 

"The archaeological record is at best a static pattern of 

associations and covariations among things distributed in 

space." 

Cultural context refers to the material culture of a 

society at a specific point in time. It is the placement 

of artifacts within the context of a specific culture at a 

specific time in that society's history. Cultural context 

is developed through the comparisson of intersite relation

ships and associations of material remains. This has led, 

in some instances, to the definition of cultures according 

to a single set of material remains (e.g., Dart's (1959) 

"Osteodontokeratic Culture"), a practice which archaeo

logists today avoid. 

Archaeological interpretation of material remains is 

also based on the recognition of non-ra~dom huma~ behavior 

as evidenced by material remains. Therefore, non-random 

processes, such as burial of the dead and caching, are of 

greater significance than random processes such as loss. 

However, even random processes may result in recognizable 

regularities. Fehon and Scholtz (1978:273) have indicated 

that although loss is apparently a random process, certain 

regularities can be identified and interpreted. 

The delL~eaticn c~ non-ra~dcm disposal should improve 
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the accuracy o£ archaeological interpretations. To that end, 

ethnoarchaeological studies have concentrated on the 

processes of arti£act deposition (Hayden 1978; Binford 1978, 

1980). Cultural factors, which include population size, 

residential mobility, procurement strategies, and the number 

of generic functions a site may serve, all affect the amounts 

and patterns o£ deposited materials (Hayden 1978, Binford 

1980). 

Subsequent to material deposition non-cultural processes 

may operate to alter the arrangement and inventory of 

artifacts at a site (Baker 1978:288). One such process may 

be conceptualized as the "size-effect," which states that 

the smaller the artifact the more readily it will be covered 

by soil deposits, and the less readily it will be exposed by 

erosion. Conversely, larger artifacts are more likely to be 

exposed by erosion, and then observed by subsequent visitors 

or inhabitants of the site. It is thus more likely that 

these larger artifacts would be removed from their original 

context (Baker 1978). 

Other non-cultural factors may also affect intrasite 

context and site inventory. These include the freezing and 

thawing of soils, the activities of burrowing animals, tree 

root disturbance, soil settling, and the deterioration of 

organic materials (Baker 1978:292; Schiffer 1976; Keegan 

n.d.). ·. 

Archaeologists are faced with a serious problem; what 
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is the nature of the archaeological record? Throughout the 

history of archaeology the geological concept "stratigraphy" 

has played the major role in defining the formation of the 

archaeological record. Little attention has been given to 

the cultural and non-cultural factors that affect site 

formation. 

As Schiffer (1976:41) states, 

"The archaeological record is a complexly formed 
phenomenon in which the constituent materials have 
been transformed in many ways since their participation 
in a past behavioral system." 

If archaeologists are going to study the interrelationships 

of artifacts within a site, a detailed knowledge of the 

processes which affect site formation must be developed 

(cf. Binford 1980). Even if such a body of knowledge is 

developed, the archaeologist can never be certain that all 

of the components of material culture have been transformed 

from the systematic context to the archaeological context, 

nor the extent to which material remains have disintegrated 

or have been removed from the archaeological record. 

Ideally, a society would deposit all of their artifacts 

in their appropriate locations when a site was abandoned. 

In actual circumstances, the causes of site formation are 

more nearly random processes. Every site will have a unique 

set of formation f~ctors, and the investigator must watch for 

eviden~e of these factors during the excavation of a site. 
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SUMMARY 

The artifact development sequence has been presented 

as a model for conceptualizing the material remains of 

prehistoric cultures. It represents artifacts as the end 

result of the modification of environmental raw materials 

for the purpose of fulfilling cultural needs. Artifacts 

are thus the result of sequential processes with evidence 

of human behavior added at each stage of processing. 

A completed artifact possesses evidence of all of the 

processes that acted upon it during its lifetime. The 

greatest amount of evidence is therefore available from 

artifacts that have had the longest lifetime. However, 

earlier processes may be masked by subsequent processes 

so all stages of an artifact's lifetime should be studied. 

The purpose of this model is not the presentation of 

a program for artifact analysis itself. It is an attempt 

to characterize cultural behavior at the most primary level, 

the appropriation of environmental raw materials for use 

by the members of a society. 

Through the analysis of a society's modal behavior, as 

evidenced in material culture remains, archaeologists should 

be able to achieve higher levels of socio-cultural intP.r

pretation (Rouse 1978; MacWhite 1971). 
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The artifact development sequence also attempts to 

characterize the nature of archaeological remains. It is 

through transformations between the components of operational 

context (environmental context, systematic context, and 

archaeological context) that the archaeological record 

is formed. It is imperative that the processes which act 

during these transformations be distinguished so that the 

accurate analysis of material remains can be conducted. 

Every archaeological site was at one time the scene of 

some human behavior. The material remains deposited at the 

site are evidence of that behavior. However, it is 

unreasonable to assume that all aspects of that behavior 

are equally represented, or that the archaeological record 

contains a complete inventory of the material remains that 

occurred as part of the systematic context at the site. 

Furthermore, additional processes have acted to change 

the configuration and inventory of material remains at the 

site, subsequent to deposition (Baker 1978; Schiffer 1976; 

Binford 1980; Keegan n.d.). 

The more ancient the site, the greater the potential 

for disturbance, and the more difficult the task of recog

nizing that disturbance. EverJ archaeological site has a 

unique histor.y. It is the responsibility of the investi

gator to recognize and report the processes of disturbance 

which may have affected the site. 
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The model presented should assist in the conceptual

ization of the material culture of a society. It is 

intended to represent the general processes of artifact 

development in all societies, and it operates at a primary 

level of interpretation. More comprehensive theoretical 

frameworks are needed for the study of cultural systems 

as a whole (e.g., cultural ecology, cultural evolutionism, 

cultural materialism, etc.). 

Part II of this study presents a preliminary analysis 

of Strombus gigas shell tools from the Antilles as viewed 

from the perspective outlined in Part I. 



INTRODUCTION TO PART II 

The Queen Conch, Strombus gigas, figures prominently 

in the middens of the prehistoric cultures of the Antilles. 

Strombus gigas provided the prehistoric people of this area 

with an important source of food, and a hard shell suitable 

for tool manufacture. Due to its dual utility, a problem 

arises in the analysis of shell remains recovered from 

archaeological sites. This problem can be stated as a 

question; do s. gigas shell remains reflect the processes 

of artifact construction, or are they the debris from food 

procurement? 

Previous analyses of Strombus gigas remains have concen

trated on formal attributes and speculations about use. The 

result has been a variety of classifications and suggestions 

of declassification (Hoffman 1967; Sears and Sullivan 1978; 

Armstrong 1979; Atiles and Dacal 1973; Osgood 1942; Keegan 

n.d.). This study differs from previous studies by seeking 

to define s. gigas shell remains through the analysis of 

evidence outlined in Part I of this thesis. Morphological 

characteristics, construction techniques, formal attributes, 

and use-wear evidence are all considered in this study. The 

operational context of shell remains is also considered. 

This study is necessarily incomplete. A great deal of 

additional research is necessary, including the excavation 

of archaeological sites from the perspective presented. 
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Formal attributes do possess evidence of all of the behavior 

that has acted to create these attributes, but associated 

remains are also necessary for the accurate analysis of 

construction techniques and use. That evidence is poorly 

represented in archaeological collections. 

The main focus of this study is Strombus gigas shell 

artifacts from the Bahama Islands. The reasons for that 

focus, and the assumptions inherent in this study, can be 

outlined as follows: 

1. Strombus gigas artifacts, when found ("identified"), 

from sites throughout the Caribbean can be fit into 

relatively homogeneous formal classes independent of any 

cultural differences (Osgood 1942; Rouse 1960; Atiles and 

Dacal 1973; Goodwin 1978). Such similarity may be the 

result of shell morphology and not conscious effort on the 

part of toolmakers. However, there is a historical 

continuity evident in the development of cultures in the 

Antilles (Rouse and Allaire 1977). That continuity is most 

evident in apparent migration routes and ceramic typologies. 

2. The Bahama Islands (including the Turks and Caicos 

Islands) lack a hard source material for the manufacture of 

artifacts due to their geological history. The absence of 

hard stone on these islands, which are composed of soft 

oolitic limestone, necessitated the use of an alternative 

environmental raw material for artifact manufacture (Hoffman 

1967:82-J). The importation of hard stone from the Greater 
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Antilles did occur to a limited extent (MacLaury 1968; 

Hoffman 1967:71), but the availability of a large, hard 

shell amenable to artifact manufacture, and apparently a 

suitable substitute for stone, precluded the need to import 

large quantities of stone. A similar shift in artifact 

sources is evident in the use of crushed shell for pottery 

temper due to the absence of quartz sand in the Bahamas 

(Sears and Sullivan 1978). 

3. The Bahamas were the last islands to be colonized 

by the Arawak Indians. Given 1000 years to adapt to 

Caribbean island life, it is likely that methods for 

constructing artifacts from the Strombus gigas shell were 

well-known by the colonists of the Bahamas. It could 

further be assumed that artifacts would reflect traditions 

which had developed in the Greater Antilles. 

4. Strombus gigas artifacts occur at archaeological 

sites throughout the Antilles in conjunction with stone 

artifacts (Osgood 1942; Rouse 1964; Olsen 1974). The 

prehistoric peoples of the Antilles must therefore have 

recognized the utility of shell as an artifact source. It 

is possible that shell artifacts were used for purposes 

distinct from those for which stone artifacts were used, or 

that both were used for the same purposes. The reasons for 

the occurrance of both stone and shell artifacts at sites in 

the Caribbean await discovery. Shell modification could 

thus be. assumed to have been incorporated into the technical 
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knowledge of prehistoric Caribbean cultures, with shell 

artifacts comprising part of the material culture of these 

societies. 

Based on those assumptions it seemed possible to draw 

generalities about Strombus gigas artifact manufacture and 

use in the Antilles from specific evidence from the Bahamas. 

This research required one further input, excavation 

data. Shell remains, other than identified artifacts, were 

needed as evidence of artifact manufacture, raw material 

modification, and raw material selection. A Lucayan/Arawak 

Indian site was partially excavated on Pine Cay, Turks and 

Caicos Islands, British West Indies. The site was selected 

due to financial and logistical support, rather than any 

prior planning. However, it is probably one of the best 

locations for this study. There is evidence of continued 

contact with societies in the Greater Antilles through the 

"ceremonial/trading" site on Middle Caicos (Sullivan 1978), 

and it has been suggested that the Pine Cay site was a 

presursor of the economic structure of subsequent Lucayan/ 

Arawak settlements in the Bahamas archipelago (Sears and 

Sullivan 1978). As one of the first locations settled in 

the Bahamas the material culture should exhibit the 

strongest ties with the areas from which the immigrants 

originated in the Greater Antilles. It should also reflect 

precur~ors to any later developments in the Bahamas, and the 

longest history of any local developments. 



VIII 

INTRODUCTION TO STROMBUS GIGAS 

Strombus gigas is a large herbivorous marine mollusc 

of the Class Gastropoda. In addition to s. gigas, four 

other species of Strombus are common in the Caribbean area. 

These species occur less frequently at archaeological sites. 

That is probably due to their smaller physical sizes and 

their smaller population densities (Warmke and Abbott 1961: 

88-9). These other species are Strombus rainus, Strombus 

gallus, Strombus pugulis, and Strombus costatus. 

The size range of Strombus costatus (4-7 inches) over-

·laps with that of Strombus gigas ( 6-12 inches). It is 

possible that large s. costatus shells may be confused with 

small s. gigas shells, but the si~ilarities in shell morph

ology would not adversely affect analysis if such confusion 

were to occur. 

Life History 

A mature f'emale lays several egg masses per breeding 

season, each containing approximately 500,000 eggs. Upon 

hatching, the animal enters a twent.y-eight day veliger 

(planktonic) stage. At the end of the veliger stage the 

animal settles to the substrate where it continues to 

increase in size by secreting shell material along its outer 

whorl (Hess~ pers. com.). After two and one-half years the 

animal.has approached full shell length (18-26 em), and 
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begins to develop its broad flaring outer lip. It takes 

approximately three months to complete the outer lip, after 

which time the lip increases in thickness only, and the 

outer margin begins to pit and erode. The animal reaches 

sexual maturity after the outer lip has begun to thicken, 

between three and three and one-half years old. The mean 

longevity of Strombus gigas is six years (Berg 1976), and 

the outer lip continues to thicken until the animal dies. 

Habitat 

Strombus gigas prefers a grass bed or mixed algae 

habitat with a sand substrate. The animal has, however, 

been encountered on a wide variety of substrates including 

coral rubble and even coral reef areas. s. gigas have been 

found in abundance on Manatee Grass (Syringodium filiforme) 

and Turtle Grass (Thalassia testudinum); probably because 

these algae support rich growths of epiphytes on which 

s. gigas feeds (Randall 1964:255-7; Hesse 1977). 

Prior to commercial fishing, s. gigas was commonly 

found in very shallow water (less than six feet deep). On 

the presently uninhabited island of East Caicos, approxim

ately 150 s. gigas were observed in water less than three 

feet deep in an area of 100 meters during the Summer of 1979. 

Distribution 

Strombus gigas is commonly found in large numbers in . 
most Caribbean coral water areas (Warmke and Abbott 1961; 
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Little 1965; Percharde 1970; see figure 5). In addition, 

the Turks and Caicos Islands, the Bahamas, the Grenadines, 

and Los Roques-Las Aves (Venezuelan Islands) have sufficient 

populations of s. gigas to sustain export industries 

(Brownell and Berg 1978). It is believed that all of the 

inhabited islands of the Caribbean have historically had 

S. gigas populations of sufficient size to support fishing 

if not export. 

One of the major Strombus gigas fishing grounds is the 

Caicos Bank, located inside the arc of the Caicos Islands. 

The Caicos Bank has an average water depth of ten feet. 

Since 1900, well over 100 million s. gigas have been exported 

from these islands (Doran 1958; Hesse and Hesse 1977). It 

was not until the early 1970's that a decline in the number 

of s. gigas became noticeable. The magnitude of these 

figures suggests that the prehistoric inhabitants of these 

islands had an inexhaustible supply of S. gigas, especially 

since breeding and spawning pairs are frequently found in 

water deeper than 30 feet (Randall 1964; Wefer and 

Killingsly 1980). 

Shell Morphology 

The shape of the Strombus gigas shell is the result of 

the animal's ontogeny. It is important in any consideration 

of artifact manufacture because it restricts the possible 

forms that completed tools may assume. The general shape of 
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Figure 5. Distribution of Strombus gigas. 

After: Warmke and Abbott 1961:320 

Strombus gigas is diagrammed in figure 6, and figure 7 is a 

longitudinal section of the S. gigas shell showing the spiral 

coiling of the columella. 

During its life three distinct morphologies may be 

defined. For the first three years the conch has not 

secreted a broad flaring lip. The shell is little more than 

a col~ella surrounded by an outer whorl and capped by a 

spire. From about three to four years of age the flaring 

lip is in its developmental stage. The lip is thin and 

brittle, and it reaches its maximum width. After four years, 

the lip has begun to thicken and the outer margin pits and 

erodes.because the mantle is no longer able to reach the 
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Figure 6. Anatomy of the Strombus gigas shell. 
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Figure 7· Longitudinal section of the Strombus gigas 

shell showing the spiral coiling of the 

columella. 

Afxer: Bartsch 1968:)6. 
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outer margin to secrete new shell (Hesse 1977). The lip 

continues to thicken until the animal dies at about age 

six. In some cases, the animal is literally squeezed out 

of its shell as the aperature narrows due to the thickening 

of the lip (Hesse, pers. com.). These stages are important 

because there appears to be a correlation between lip form 

and tool manufacture. 

Figure 8 outlines the dimensional characteristics of 

each stage of lip development, and figure 9 indicates how 

these measurements were made. The utility of this data will 

be demonstrated in the subsequent section on artifact 

manufacture. 

Summary 

The purpose of this chapter is to indicate the avail

ability of s. gigas as an environmentally occurring resource, 

and to illustrate the physical characteristics of the 

animal's shell morphology. Evidence from the excavation of 

the Lucayan/Arawak Indian site on Pine Cay indicates that 

the prehistoric inhabitants selected s. gigas shells of a 

particular morphology which corresponds to the stages of 

ontogenological development. 
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Figure 8. Strombus gigas shell morphology at dif£erent 

stages o£ lip development. 

Lip Total Length Spire Length Spire Width A 
Form - - -X s X s X s 

Pre-lip l6.76 J.84 4.88 0.12 6.55 1.04 

Thin lip 22.58 1.56 7.09 0.78 7.22 0.48 

Full lip 21.14 2.82 6.72 1.12 7.02 0.91 

Lip Spire t~id th B Spire Width C Spire Width D 
Form - - -X s X s X s 

Pre-lip 4.22 0.59 2-75 0.)6 1.82 0 • .39 

Thin lip 4.66 0.52 ).07 2 • .32 2.01 0.19 

Full lip 4.72 0.72 2.97 0.42 1.97 0.29 

Lip Lip Length Lip Width Number Sampled 
Form - - (n) 

X s X s 

Pre-lip 41 

Thin lip 21.21 1.86 5-5.3 1.21 61 

Full lip 19-57 2.94 5.24 1 . .35 .36 

Note: All measurements are given in centimeters. 
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Figure 9. Measurement of the Strombus gigas shell. 
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IX 

MODIFICATION FOR USE 

As with many animals that are used as both a food and 

tool source the flesh must be removed prior to modification 

of the hard support structures. This prerequisite to 

modification slightly modifies the morphology of the s. 
gigas shell, and is important to the consideration of midden 

composition. 

Strombus gigas as a Food Source 

Sears and Sullivan (1978:22-3) have suggested that 

conch was a motivating factor in the original colonization 

of the Caicos Islands. Characteristics of this snail as a 

food source support that hypothesis. 

The conch's muscular foot constitutes the edible 

portion of the snail. When s. gigas reaches full shell 

length (i=22.58; s=l.56 em) there is approximately one

quarter pound of firm white meat available. The meat is an 

excellent source of protein, being 74% by dry weight (Hesse, 

pers. com. ) • 

It has been generally accepted that the Indian 

inhabitants of the Antilles made a small, almost circular 

hole (about 1-2 em in diameter) in the last complete whorl 

of the spire. This hole is located on the whorl above, and 

between, the last two complete nodules of the outer body 

whorl, ·which occur just prior to the lip. The hole was 
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probably made by striking this location with the apex of 

another Strombus gigas shell (DeBooy 1915:79-80; Hoffman 

1967). 

In experiments designed to replicate that procedure it 

was found that the apex took on a battered appearance after 

several holes were punched. The relatively high incidence 

of spires with battered apeces (50%, n=l49) supports the 

hypothesis that the apex was used for that or some similar 

procedure. Holes punched in the manner described are also 

very similar to those found on shells at the site. It cannot, 

however, be absolutely stated that the Indians were the 

only people to have made this small circular hole in order 

to gain access to the muscle that attaches the conch to its 

shell. Therefore, corroborative evidence is necessarJ before 

a shell midden can be declared as prehistoric. 

Modern inhabitants of the Caribbean usually use tools 

that create a longer hole (3-4 em) in the spire so that a 

knife can be used to cut the muscle that attaches the conch 

to the columella. 

During the Summer of 1979, I attempted to discover how 

the conch could be removed from its shell by utilizing the 

small circular hole. First, a hole was made in the predes

cribed manner and location. Next, the stem of a palmetto 

frond (Sabal palmetto) was slightly sharpened and pushed 

down into the hole along the columella. This procedure 

effectively detached the thin section of muscle attachment. 
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The conch was then pulled out through the shell aperature. 

That method of removing the conch was completely successful 

in over twenty attempts, and could be accomplished in less 

than one minute. 

The stem of a palmetto frond is not necessarily the 

tool employed by the prehistoric islanders. It proved 

successful in my experiment, but it had the disadvantage of 

splintering after several uses. The instrument employed 

should have the following dimensions: It must have a thin 

edge (1-2 mm), be narrow enough to fit within the diameter 

of the hole (1-2 em), and be long enough to be grasped 

firmly while being pushed into the hole the length of the 

columella (25-30 em). 

Raw Material for Artifact Manufacture 

Once the conch had been removed from its shell the 

shell was probably discarded. If no further use was intended 

for the shell it would be unproductive to transport it to 

the residential site. Factors such as weight, awkwardness 

of shape, size, and smell from rotting flesh left in the 

shell all support the proposition that unusable shells would 

be discarded following the removal of the animal. Therefore, 

shells and shell fragments found at archaeological sites 

probably indicate shells intended for modification, or 

debitage from artifact manufacture. 

That proposition is supported by shell remains from the 
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Pine Cay site. Thirty-four complete Strombus gigas shells 

were recovered during the excavation. These shells were 

found in groups of less than four or alone. Of those shells, 

54% (n=20) were of the prelip stage, 38% (n=l3) were of the 

full, thick lip stage, and only one was of the thin develop

ing lip stage. Approximately fifty feet from the northern 

border of the site, on the beach, about twenty-five Strombus 

gigas shells of the full, thin developing lip stage were 

found in a single pile. No other stage of lip development 

was present in that collection. These figures appear to 

support the hypothesis that specific shell morphologies were 

selected and transported to the site for artifact manufac-

ture. There is no other apparent reason for this discrimin-

ation. Sullivan (197~:49) reports a similar occurance at 

sites on Eleuthra, Bahamas, where 2· gigas shells were 

primarily of immature individuals. 

During the experiments in the removal of the conch 

from the shell there was no apparent difference in the ease 

with which the animal could be removed from the shell of 

each stage of lip development. The different shell 

morphologies did not necessitate their transportation to the 

site for the removal of the animal. 

A significant difference was detected when artifact 

manufacture experiments were conducted. It was discovered 

that the point at which the superior end of the flaring lip 
. 

attaches to the spire the shell could not be broken to 
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detach the lip from the shell. Even the use of a hammer and 

steel chisel failed to separate the lip from the shell at 

that point. Although only a small number of shells were 

tested in this manner, similar attempts at detaching lips 

from full, thick lip shells proved relatively easy, and could 

be accomplished using a s. gigas shell hammer. 

The completed Strombus gigas artifacts which I have 

examined are principally made from the columella or flaring 

lip. Pre-lip individuals provide the best medium for the 

construction of columella tools because the outer whorl is 

thin and easily removed. The full, thick lip shells are 

best suited for the manufacture of lip tools due to the 

thickness of the lip. Full, thin developing lip shells are 

the least-well suited for tool ma~ufacture due to the 

brittleness of the lip and the problem of detachment already 

considered. 

All of the s. gigas artifacts which I have examined 

closely reflect the morphology of the s. gigas shell. 

Modification is restricted to the removal of shell to obtain 

a specific component of the shell's morphology. For example, 

the spire and parts of the columella/body whorl are removed 

to obtain a specific section of the columella; or the lip is 

removed from the remainder of the shell. Final modification 

may, but does not always, include the grinding of a beveled 

work edge. 
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Construction of Shell Tools 

During the Summers of 1979 and 1980, I began experiments 

in the replication of certain s. gigas shell tool t,ypes. 

These included a variety of columella tools, and celts 

constructed from the flaring lip. Two factors are especially 

prominent in my mind. the ease with which these artifacts 

could be constructed, and the aesthetic quality of these 

bright pink tools. 

Working under the assumption that these tools were 

constructed using other shell tools, I prepared a crude s. 
gigas hammer and a "backed tip". The artifacts which I 

manufactured may be considered as preforms or blanks because 

I did not grind any of the work edges. At the time, I was 

more concerned with the preparation of blanks than I was 

with the simpler, but more time consuming, process of grin

ding. 

Columella Tool Construction 

Columella tools can easily be constructed by brea~ing 

away the relatively thin section of shell that attaches 

sections of the spire. This thin section (about 1 mm thick) 

is perpendicular to the walls of the columella, and covers 

the space between consecutive walls of the columella. It 

can be broken easily with a thicker portion of the shell, 

such as the apex of the spire or the inferior end of the 

columelJ.a. 
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When the thin section of the spire is removed, what 

remains is literally a roll of shell. At that point 

sections of the columella can be removed by striking the 

exterior wall or by forcing a wedge (e.g., s. gigas hammer) 

against the interior wall through the shell opening. Since 

shell material is deposited by the mantle in a linear 

fashion the shell often breaks in straight lines. It was 

found that a light force striking the shell at a single 

location eventually causes the shell to break on a line 

through that point. This relatively light tapping produced 

better (i.e., more controlled) results than hard, smashing 

impacts. 

Another technique is to remove a single circular section 

of the spire. When that circle is completed, the section of 

the spire within the circle will either fall free or it can 

be twisted out. This technique produces "punches" with the 

spire still attached. Light pecking impacts around the 

spire-columella border will separate the spire and leave the 

columella intact. "Punches", constructed in this manner, had 

sharp sides where the columella separated from the medial 

line of the columella. It is those sharp edges that I 

bel~~7e were used for knives. 

"Backed tips" are constructed in the same way. These 

tips are not actually struck to yield a backed point, but 

occur under presently undefined circumstances when "punches" 

are manufactured. 
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All of the aforementioned tools can be constructed in 

less than fifteen minutes. They all provide good solid 

implements, and the resulting tools were almost identical 

to the aforementioned artifact types. 

There is presently some debate concerning the desig

nation of columella sections that lack evidence of grinding 

or use as tools (Armstrong 1979; Sears and Sullivan 1978). 

Armstrong (1979) has attempted to prove that these columella 

sections are tools by comparing the frequency counts of 

columella sections from modern and prehistoric middens, and 

by citing the large numbers of these remains that occur at 

archaeological sites. That study has been criticized by the 

author for not recognizing variables that would invalidate 

the results (Keegan n.d.). 

Evidence of columella artifact manufacture ~ be 

derived through the study of debitage. The primary refuse 

from columella tool construction, which remains as a single 

unit, is sections of the spire with the apex intact. 144 

spires with apex were recovered during the excavation of the 

Pine Cay site. Of those, 49 (34%) correspond to the section 

of the spire designated as "spire width D" (figure 8), 

within one standard deviation (x=l.82 em, s=0.39 em); 34 

(24%) correspond to "spire width C" within one standard 

deviation (x=2.75 em, s=0.36 em); and 26 (18%) correspond to 

"spire width B" within one standard deviation (x=4.22 em, 

s=O. 59· .em) • 

Since those spire widths correspond to the superior 



80 

widths of columella sections, it may be proposed that the 

spire would be removed according to its position in relation 

to the part of the columella intended for artifact manufac

ture. As I have suggested, one method of obtaining a 

columella section is to remove the thin portion of the spire 

that occurs between consecutive whorls at the superior end. 

If that was the method of columella artifact construction, 

then smaller spire widths would be expected in greater 

numbers than larger spire widths at a site. Smaller spire 

widths would occur more frequently because they cover 

smaller whorls of the columella. Those smaller sections 

were probably not as useful as larger sections. 

Artifact construction experiments appear to support 

that hypothesis. Columella sections derived from "spire 

width D" are too small to be of any use; those of "spire 

width C" are small, but could be used as "tips" or "punches"; 

and sections of "spire width B" are about the size of most 

columella artifacts, and potentially large enough to be 

used in the construction of "gouges." In addition, other 

sections of the spire which are ring shaped were recovered 

during the excavation. These indicate that parts of the 

spire were removed from either side of the ring in a 

concentric pattern. These rings support the proposition 

that columella sections were obtained by breaking away 

portio~s of the spire that separate the columella walls at 

the superior end of the shell. 
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It is quite possible that these spire sections are 

not evidence of columella artifact manufacture. However, 

this hypothesis does deserve further testing. 

Lip Tool Construction 

Celt blanks were more difficult to produce. The outer 

whorl of the shell is appreciably thicker than the walls of 

the columella. 

The first step was to make small notches at the base 

of the shell at the siphonal notch and at the point at 

which the lip attaches to the spire. After constructing 

several several eel t blanks I am not really sure that these 

notches are necessary. I found that the easiest method of 

separating the lip from the rest of the shell was to strike 

the interior of the lip where the shell begins to thin. 

This form of impact may be described as wedging since the 

conical s. gigas hammer was wedged into the aperature of 

the shell during impact. When the lip was detached, a 

section of the outer whorl usually came with it. That 

section could then be removed by striking the exterior of 

the shell at the desired lip width and the body section would 

break-off in several pieces. 

That section of the outer whorl may be evidence that 

this was the method of s. gigas celt manufacture. "Knobbed 

celts" (e.g., Coomans 1965:19) would thus be celts that have 

had this outer whorl section modified into a knob rather 

than removed. 
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A celt blank can be constructed in about thirty 

minutes. Sullivan {pers. com.) reports that the entire 

process, including the grinding of a beveled edge, requires 

about three hours. 

Factors Affecting Manufacture 

The major non-cultural factor that affects the manufac

ture of s. gigas tools is availability. Sites such as MC-6 

on Middle Caicos, Turks and Caicos Islands, had very few 

completed shell tools, even though a hard stone source was 

lacking (Sullivan, pers. com.). Any shells found at the 

site had to be transported over three miles from the coast. 

Other non- cultural factors such as chance, individual 

quirks and physical capabilities of the toolmaker do not 

appear to have had a major affect on tool form (cf. Rouse 

1939). The morphology of the shell is the primary factor 

that prescribes tool form. 

Cultural factors appear to be equally unimportant. 

With the exception of grinding modification, these tools 

lack culturally specific designs and styles. Techniques 

are probably culturally transmitted, and based on the most 

efficient methods known from past experience. Certain tools 

also occur at specific sites and probably reflect responses 

to local environmental conditions. However, all of the basic 

tool types occur throughout the Caribbean. 

Variability probably occurs because the forms of these 

tools are not strictly delimited by cultural rules of 

! . ~ 
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behavior. This belief is supported by evidence that these 

tools are constructed for a specific purpose, used, and 

then discarded. That rapid succession of behavior will 

be discussed in the following section on tool use. 



X 

STROMBUS GIGAS ARTIFACTS 

The Strombus gigas artifacts recognized in this chapter 

are primarily those which have received the greatest amount 

of attention from archaeologists working in the Antilles. 

That attention is due to the wide distribution of these 

artifacts, and the belief that they were used as tools. 

Although the terms tool and artifact are often used 

synonymously they do define distinct objects. A tool is a 

special kind of artifact. Tools function primarily as 

technomic artifacts in the interaction of humans with the 

environment. Webster's New World Dictionary (1969) defines 

a tool as: 

"1. any implement, instrument, etc. held in the 
hand and used for some work: knives, saws, shovels, 
etc. are tools. 2. any similar instrument that is 
part of a power-driven machine, as a drill, etc." 

In this thesis I have attempted to discriminate in my usabe 

of these terms. In this part of the thesis such discretion 

is not necessary. All of the artifacts considered in this 

part are tools. Other artifacts may have been constructed 

from the Strombus gigas shell by the prehistoric inhabitants 

of the Antilles, but these will not be considered (e.g., 

amulets, pendents, and other sociotechnic and/or ideotechnic 

artifacts) • 

84 
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The classification of Strombus gigas tools can be 

developed by distinguishing the portion of the shell from 

which these tools originated, and the location of the work 

edge. This classification is general in scope due to 

variety in the amounts of grinding modification along the 

work edge of specific artifacts, and the speculative nature 

of function/use designations. Furthermore, certain artifact 

types are still debated as to their actual existence as 

purposely created artifacts (Armstrong 1979; Sears and 

Sullivan 1978). More comprehensive classifications have 

been suggested (e.g., Hoffman 1967; Atiles and Dacal 1973); 

however, I do not believe that they are useful for archaeo

logical purposes until more specific uses can be demonstrated 

for these objects, and formal similarities can be defined as 

modal behavior. 

Strombus gigas tools were constructed primarily from 

two components of the shell, the columella and the flaring 

lip. This preliminary classification uses these components 

for the primary dichotomy. The secondary distinction is 

the location of the work edge; and, subtypes are suggested 

according to evidence of use and formal attributes. 

Columella Tools 

Two basic types of tools were constructed from the 

columella. One type is known as a "gouge"(Plate I). It is 

compriSed of about one-half of one whorl of the columella 
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with the spire removed. The superior end of the whorl is 

used as the work edge (Osgood 1942:25; Hoffman 1967:99; 

Atiles and Dacal 197J). Artifacts of this type from the 

archaic cultures of the Greater Antilles have a ground, 

beveled work edge (Osgood 1942:25; Rouse 1960). Similar 

artifact forms from the Arawak Culture may also exhibit 

that t,ype of grinding (Olsen 1973). In the Bahamas, 

"gouge-like" artifacts occur. These are gouge shaped 

sections of the columella which lack evidence of grinding 

(Hoffman 1967:99-104; MacLaur,y 1968:36). 

A variety of subtypes may also be identified. These 

are distinguished by dimensional differences and the degree 

to which the thickening of the columella toward the inferior 

medial line is included (Hoffman 1967:99-104). 

The second type of columella tool is similar in form 

to the first. The difference between the two is that the 

inferior medial thickening is left intact, and this thick

ening frequently comes to a sharp point. This t,ype is 

usually classified as a shell "tip" (Atiles and Dacal 1973; 

Plate II). The work edge of this tool is the inferior end. 

It is possible that these are the tools referred to as 

"gravers" by Hoffman (1967:88). 

A number of subt,ypes also occur. These may be 

classified as: 
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1. "Hammers" - tools in which the work edge is 

battered during use by striking it against the material 

being modified (Hoffman 1967:104; cf. Reiger 1979; Plates 

III and IV). 

2. "Punches" - tools which are similar to tips but 

the spire has not been removed from the superior end 

(cf. Hoffman 1967:114; Plate II). 

J. "Backed tips" - tools which are burin-like in 

that a portion of the shell contiguous with the pointed 

tip is absent. A pointed section thus extends from a 

partially flattened plane (cf. Hoffman 1967:92). 

A final type, which is tentatively reported here, is a 

columella "knife" (Plate V). It is similar in form to 

columella tips, but differs due to the location of the work 

edge. A long, sharp edge occurs along the side of the 

columella when it is separated along the medial line of the 

shell. The work edge is this sharp edge, and it would be 

employed in a horizontal position in the same manner as a 

side scraper. 

Columella knives may or may not be a distinct tool type. 

It has proved extremely efficient as a scraper during use 

experiments on Pine Cay when it was used to peel fresh 

ma~io~ root. There are innumerable other potential uses 

to which this tool could be put, but most of these do not 

leave ~races of wear due to the soft nature of the material 

worked (e.g., reed preparation for basketry, fish scaling and 
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butchering, woodworking). 

A number of other artifacts may also have been manufac

tured from the columella or the outer whorl. Osgood (1942: 

26) identifies portions of the outer whorl, which are 

similar in shape to gouges but lack grinding modification, 

as "shell cups." My examination of these remains at Yale 

University leads me to suggest that these "cups" are actually 

debitage that resulted when more centrally located portions 

of the columella were being obtained for modification into 

gouges. However, there is always the possibility that these 

"cups" were used for some purpose. 

MacLaury (1968:34) reports problematical spoon-shaped 

implements. These shell pieces appear to have been prepared, 

although any suggestion of use would be pure speculation. 

Columella Tool Use 

The gouge or gouge-like artifacts comprise a well 

defined class of s. gigas artifacts. It has been suggested 

that these tools were used for woodworking operations, 

especially for the construction of canoes (Olsen 1974:166-9; 

Nicholson n.d.). From the meager evidence of wooden artifacts 

that has survived in the archaeological record it may be 

proposed that woodworking was a major activity of the Arawak 

Indians (DeBooy 1913; Olsen 1974; Tavares 1978; Fewkes 1970). 

Some of the gouges with a ground work edge exhibit 

evidence of use-wear in the form of small chips missing 
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along the work edge, and others are broken (Osgood 1942:25). 

It is possible that experimental reconstructions will 

provide evidence that will make possible a determination of 

use. 

Artifacts of the second class of columella tools are 

not well represented in the archaeological record (Hoffman 

1967:104). A number of "hammers" have been examined by the 

author, and these are very similar to the s. gigas hammer of 

southern Florida, with the exception that none of the 

specimens from the Caribbean had holes in the body of the 

columella (cf. Reiger 1979). The battered inferior end of 

the columella is easily recognized, even on small fragments 

of a broken hammer. A small shell fragment (about 4cm long) 

from the Pine Cay site exhibited the fracturing marks that 

occur on s. gigas hammers. At first I believed that this was 

a "micro-shell" tool of some kind, but on closer examination 

it became evident that this was part of the inferior end of 

a ~· gigas hammer that had broken. It is possible that 

other fragments of this kind have not been identified at 

archaeological sites due to their small size. 

It should be evident that some tool(s) was needed to 

construct the other types of s. gigas artifacts. The s. gigas 

hammer has proved capable of major controlled breakage 

modifications imposed on other Strombus gigas shells. The 

thickness of the columella at the point of impact absorbs . 
the force of impact, and use-wear is restricted to chipping 
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around the edges (much like sharpening a pencil with a 

knife) and the compacting of shell material at the work 

point. For some unknown reason, very few of these artifacts 

have been reported from archaeological sites in the Antilles. 

"Punches," "tips," and "knives" are so similar in form 

that they are difficult to distinguish (Plates II and V). 

These are also the shell remains that have received the 

greatest attention in speculative debates (Sears and 

Sullivan 1978; Armstrong 1979; Keegan n.d.). A few of these 

"artifacts", which I have examined, appear to have a slight 

degree of wear at the tip, or along the edge in the case of 

knives. With the exception of knives, any suggestions 

concerning the use of these artifacts would be speculative. 

I have provided evidence that supports their desig

nation as artifacts from debitage (spires with the apex 

intact). In addition, eight columella sections were found 

in association with the only known hearth at the Pine Cay 

site. No other shell material was recovered from the 

immediate vicinity of that hearth. That evidence suggests 

that they may have comprised part of a tool kit associated 

with domestic activities (e.g., food preparation). This 

collection of columella sections includes a knife, tips, and 

backed tips of various sizes (Plate IX). 
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Lip Tools 

Lip tools are those artifacts constructed from the 

broad flaring lip of the Strombus gigas shell. As previously 

mentioned, it is the older conchs, with thick lips, that 

provide the best source material. 

s. gigas celts are the most common tool of this class. 

They are roughly oval in shape and closely reflect the 

morphology of the conch's flaring lip (Plates VI and VII). 

Throughout most of the Caribbean the work edge of the tool 

was ground to a point. In the Bahamas, edge grinding does 

not usually occur. Sullivan (pers. com.) reports one ground 

celt from the "ceremonial/trading" site on Middle Caicos; 

MacLaury (1968:.3.3) reports one ground celt (called an "adze" 

because only one side of the work edge has been ground) and 

three celt blanks; Granberry (1955:240-1) mentions three 

celts from the Bahamas of which two, if not all three, have 

ground edges; Hoffman (1967:104) reports "several" fragments 

of celt blanks, none of which have ground edges; and a 

number of possible celt blanks were recovered during the 

Pine Cay excavations. 

I would suggest that the grinding of the work edge was 

not necessary to make these "celt blanks" operational tools. 

It was, perhaps, unnecessary to expend the energy required 

to grind the work edge of these tools. MacLaury (1968:.35) 

report~ that the grinding of a "suitable" work edge requires 

half an hour to an hour of strenuous activity; Sullivan 
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(pers. com.) has informed me that the construction of a 

celt, including grinding the work edge, took him about 

three hours during his reconstruction experiment on Middle 

Caicos. 

It is possible that these celt blanks, which denotes 

that they were unfinished without grinding, were actually 

completed tools. It is possible that they were used for 

rough woodworking. If they were used in conjunction with 

fire they should be adequate for the removal of charred 

fragments of wood (cf. Nicholson n.d.). Ground celts could 

then be restricted to finer woodworking projects in which 

greater contol was needed to fashion the artifact (e.g., 

duhos, canoe paddles, wooden trays). 

Two other types of lip tools have been examined by 

the author. One is tentatively called a "spatula" (Plate 

VIII), and the other is a "knobbed" or "three-pointed" celt. 

"Spatulas" are constructed from a s. gigas lip from the 

thin, developmenta.?- stage. They are thin, broad, and e.xhibi t 

no work edge preparation. The edges along the sides are 

definately prepared, but there is no good indication of 

their use. These tools were examined in Yale University's 

collections, only two were noticed during the examination 

of those collections and both were from the Canas #2 site on 

Puerto Rico. I am unfamiliar with any reference to this 

type of tool in the literature. 

"Knobbed eel ts" are also, perhaps, eccentric artifacts. 
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One of these is reported by Coomans (1965:19), and another 

is in the collection at Yale University from a site in 

Puerto Rico. There is no work edge grinding, but the areas 

on both sides of the knob are ground. 

Lip Tool Use 

Despite the absence of celts with ground work edges 

from the Bahamas, these tools were probably the most 

important implements for major woodworking projects. House 

construction is reported for the Bahamas, along with the 

rest of the Caribbean, and no tool capable of preparing 

wooden house walls has been identified. It is unlikely 

that the few stone implements recovered from the Bahamas 

were sufficient to fulfill the needs of the prehistoric 

inhabitants of these islands. Stone celts were probably 

reserved for finer woodworking projects along with ground 

edge s. gigas celts. 

S. gigas celts with ground edges from the Caribbean 

often exhibit evidence of use-wear. It is possible that 

celt blanks also exhibit use-wear, but that it is difficult 

to recognize on unprepared edges. The analysis of that use

wear should provide a better indication of the use(s) of 

these tools, and the function they played in maintaining 

the integrity of the cultural system. 

Shell Deterioration 
. 

A final problem with the analysis of Strombus gigas 
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shell remains results from the processes of organic deterior

ation. Armstrong (1979) has noted that shell remains from 

prehistoric middens differ from those of modern middens. 

One of the factors that has led to this discrepancy is the 

deterioration of shell remains from older sites. 

Armstrong's (1979) data, and the survival of s. gigas 

artifacts, indicates that thicker portions of the shell 

survive intact, while thinner sections are more likely to 

deteriorate or break. The author has noticed that evidence 

of deterioration ranges from breakage when shell is removed 

from the soil to amorphous lumps of shell similar to 

severely oxidized iron to a grey discoloration of the soil 

where shell has completely deteriorated (Keegan n.d.). 

Since thinner sections of shell are more likely to 

break due to the weakening of shell structure, evidence from 

spire parts and the thin, developing flaring lip may be 

destroyed. Thicker sections may thus appear to be dispropor

tionately represented. Studies should also be conducted to 

determine what effect d~~erioration has on the work edge of 

deposited s. gigas tools. 
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SUMMARY AND CONCLUSIONS 

Summary 

Strombus gigas artifacts do not occur in large numbers 

at archaeological sites in the Caribbean. That has made it 

difficult to analyze use-wear evidence, and develop a use/ 

function taxonomy. Additional research is especially needed 

in aspects of tool construction and use-wear experiments. 

This study has attempted to provide a foundation for 

such studies. An introduction to the ontogeny of §. gigas 

and the resulting shell morphology has been introduced. A 

preliminary classification of S. gigas artifacts has also 

been suggested, based on the portion of the shell from which 

the tool was constructed and the location of the work edge. 

Previous classifications and specific artifacts have not 

been discussed in detail because much of these taxonomies 

are primarily speculative. In fact, much of the final 

chapter of this study was speculative due to the lack of 

appropriate studies. 

The classification system that was introduced suggests 

that most of the artifacts were constructed from two easily 

accessible portions of the Strombus gigas shell. It further 

suggests that tool manufacture was a systematic process, and 

that the prehistoric islanders did not rely on the chance 
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breakage of shells for their artifacts (Keegan n.d.; cf. 

MacLaury 1968:37; Armstrong 1979). A better understanding 

of Strombus gigas artifacts will be developed when additional 

studies have been completed. 

Conclusions 

From the information about Strombus gigas that has been 

presented a number of conclusions can be reached. 

First, the prehistoric inhabitants of the Antilles 

probably had an inexhaustible supply of s. gigas. Of course, 

collection of this animal requires visits to protected beach 

areas. 

Second, Strombus gigas provided an important source of 

protein that is easily preserved for relatively long periods 

of time by drying the meat in the sun (Hesse, pers. com.). 

After the animal was removed from its shell the shell was 

probably discarded intact. Only those shells that were 

perceived as adequate ror tool manufacture would have been 

transported to residential sites or other work areas. Thus, 

Strombus gigas remains from archaeological sites are 

evidence of tool manufacture, and should be treated as such. 

Third, the hard s. gigas shell provided an adequate 

source material for tool manufacture. This is evidenced in 

the coexistence of shell and stone artifacts at sites through

out the Caribbean. 

Forth. All Strombus gigas tools closely re~lect the 
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morphology of the shell. Most of the variation that does 

occur could be ascribed to morphological variation. 

Cultural specifications are only obvious in a few instances 

(e.g., knobbed celts). 

Fifth, cultural differences probably resulted in 

differences in the degree of work edge preparation. Celt 

"blanks" from the Bahamas were probably used as completed 

tools. I would suggest that these tools were used for 

rough woodworking, in conjunction with fire, and that edge 

grinding was not needed to make these useful tools. 

Finally, Strombus gigas provided a readily accessible 

tool medium, which could easily be modified. It is likely 

that these tools were constructed to satisfy immediate needs, 

used, and then discarded. Tool longevity was probably not 

an important consideration. 

Until more complete studies of the Strombus gigas shell 

artifacts from the Caribbean are conducted it will be 

impossible to analyze the function these tools served in the 

culture system. This study has presented some of the basic 

aspects of Strombus gigas in anticipation of additional 

research. In the same way that the artifact development 

sequence progresses from raw material through artifact 

construction to artifact form through use to deposition; the 

.study of s. gigas artifacts must also progress along the 

same sequence. The classification of Strombus gigas tools, 
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based on artifact form alone, will not contribute to our 

understanding of the function these artifacts fulfilled. 

It is through an appreciation of that function(s) that 

our understanding of the lifeways of the prehistoric 

inhabitants of the Caribbean will be complemented. 



EXPLANATION OF PLATES 

Plate I 

Strombus gigas gouges. Preceramic culture, Pinar de 

Rio site, Cuba. Yale University Collections. 

Plate II 

Strombus gigas tips and a Strombus rainus punch (far 

right). Guanica #1, Manati #J, and Mona #1 sites. Puerto 

Rico. Yale University Collections. 

Plate III 

Strombus gigas hammer. Provenience unknown. Yale 

University Collections. 

Plate IV 

Strombus gigas hammer. View from the inferior end 

showing use-wear. Provenience unknown. Yale University 

Collections. 

Plate V 

Strombus gigas knife (foreground). Work edge is the 

horizontal edge of the columella whorl at the opening into 

the whorl. Manati #3 site, Puerto Rico. Yale University 

Collections. 

n~eTI 

Strombus gigas celts. Grinding of the work edge 

(toward·~he ruled line) and the body is evident. Puerto 
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Rico. Yale University Collections. 

Plate VII 

Strombus gigas celt blanks. Work edge is to the left. 

Upper "blank" exhibits use-wear along the work edge. Mons A 

site, Puerto Rico. Yale University Collections. 

Plate VIII 

Strombus gigas spatula. Canas #2 site, Puerto Rico. 

Yale University Collections. 

Plate IX 

Strombus gigas tips, backed tips, and knife. These 

were found together in association with a hearth. Pine Cay 

site, Turks and Caicos Is~ands. 



101 

Plate I 

• 
E 

<,; 

'' 



• 

102 

Plate II 

. ___ , -· 

• 
E 
u 



103 

Plate III 

. ! . ... . , ... 

• 
E 

CJ 



104 

Plate IV 

'\ 

: 



105 

Plate V 

• 
·-$. 

• 
E 
cJ 



106 

Plate VI 

--- -·· ~·--·--

.. 
$ 

• 



107 

Plate VII 

~-· ---- ---·-----·· 

.... ----·-- -- ------- - ........ - .. 

• 
E 
cJ 



108 

Plate VIII 

a 

'$. 

• 
. E 
u 



109 
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