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ABSTRACT

The data sample analyzed during this research project was compiled for the purpose of

providing both dimensional and morphological information that would enable as complete and

detailed an analysis as possible of the 200 Bolen haftable bifaces from the Hill Collection.  At

issue were both the functional and stylistic elements of this artifact type, which has been

identified at archaeological sites around the lower southeastern United States, but specifically

in Florida, where the type name “Bolen” is most broadly applied.  By examining a combina-

tion of measurements and discrete attributes, this research was able to expand the understand-

ing of this tool type, both functionally and stylistically.

The Bolen artifact type  can be characterized as a notched, bifacial chipped stone

“projectile point” type first identified in 1958 in northern Florida, and has been dated from

multiple contexts to the early Holocene period (10,100 to 9000 radiocarbon years B.P.).

By analysis of the database produced through measurement and scoring of the available

artifacts, this research project resulted in not only quantification of distinctions between the

functional and stylistic segments of Bolen bifaces (the blade and the haft, respectively), but

also in new methodological approaches for the description of the basal attributes of these

artifacts.  Some of these, relating to notch form and basal ears, can potentially be applied to

other artifact types.

Bolens were most likely produced as the replaceable element in a composite,

multifunctioanl tool, based on the standardized dimensions of the haft demonstrated by analy-

sis of measurements of the bases of the artifacts, and the and on the examination of the distri-

bution of edge angles and blade dimensions.  There is available, but minimal, evidence that

they may have occasionally found use as projectile points (based on the observed impact

fractures).  Finally, by analyzing the patterning of discrete attributes defined and scored for
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this collection, relative to their area of origin, there is some basis for suggesting that Bolens

exhibit certain regional preferences for specific stylistic attributes, geographically.  This could

be the result of geographical or social boundaries, time period, or functional considerations.

Due to the apparent concentration of some attributes in single areas, it seems likely that the

former two are possible, although conclusions are necessarily tentative, due to the nature of

the data sample as a part of a private artifact collection.



CHAPTER 1

INTRODUCTION

This thesis examines a 200-specimen sample of classic Bolen haftable bifaces culled

from the private collection Dr. Louis Hill, an avocational archaeologist residing in Tallahas-

see, Florida.  Access to his collection was unrestricted, and Dr. Hill’s willingness to provide

whatever information or artifacts were required enabled the author to make complete records

of each artifact in the sample.  Although locational information for these artifacts was less

detailed than that usually sought by professional archaeologists, Dr. Hill’s copious notes

during his activities made it possible to compare artifacts on a regional, as well as simple

morphological, basis.

The Bolen type, defined in 1958 by Ripley Bullen from three artifacts recovered at

the Bolen Bluff site (8AL439) on Paynes Prairie, Florida, was originally described as a

“projectile point [with] wide side notches, a blade with beveled and serrated edges, and

ground bases” (Bullen 1958:14).  Bullen later revised his type description to include sub-

types of Bolen distinguished by notch variety (side-notched, high-notched, corner-notched,

and expanded-notched) and basal concavity (concave-based) (Bullen 1975:51-52).

Although the discrete-ness of Bolen, or any, archaeological artifact type much beyond

such broad classes as “ceramic vessel” or “lithic tool” is at best questionable, a case can be

made that within certain classes of implements – for example, Native American “points,” –

there is a likely commonality of function which can allow them to be grouped together for

the purposes of scientific analysis.  Because artifacts are products of cultural systems, they

are multidimensional in nature, a reflection not only of their intended utilitarian functions,

but also of the pre-conceptions of form, or “mental templates” (Deetz 1967:45) of the indi-

viduals and groups of people who made and used them (i.e., the “stylistic” aspect of the

artifact).  It is therefore theoretically possible to develop methods for the description of both

the stylistic and utilitarian attributes of these tools, and for the comparison of different
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attribute frequencies across geographic, and potentially cultural, boundaries.

By the analysis of available metric and discrete data to determine which attributes of

Bolen haftable bifaces may be considered utilitarian and which are stylistic, it should be

possible to isolate attributes which can inform upon the cultural landscape in existence

during the Early Archaic period of human settlement in the lower southeastern United States.

By comparing the frequencies of distribution of these attributes geographically, it is hypoth-

esized that patterns of occurrence of specific attribute frequencies will appear which will be

indicative of regional traditions of design which, while not necessarily intended as icono-

graphic (Sackett 1982: Wiessner 1984) markers, can nonetheless suggest human agency in

the archaeological record.

This study is additionally a demonstration of the hypothesis that relevant scientific

data may yet be obtained from artifacts that have been collected by non-professionals, have

been largely stripped of their contextual information, and are thus of little potential value to

professional archaeologists.  Considerable samples of archaeological materials have been,

and continue to be, collected by individuals without archaeological training or an inclination

to record the requisite data during recovery.  This thesis is based on such a collection, with

only limited contextual data.  The methodological approach developed for this research is

based on the knowledge that some data have been lost from these remains, but that morpho-

logical studies performed on lithic artifacts in the past fifty years may yet inform on a means

to nevertheless obtain some useful data.

The relationship between artifact function and artifact “style” is complex and multi-

faceted.  At one end of the spectrum, they have been considered to be wholly separate as-

pects of artifacts, and have often been played against each other in explanations of artifact

variability.  On the other hand, Wobst (1977) surmised that style and function could be

classified in a hierarchical system, wherein the stylistic potential of an artifact is dependent

on its function and, thus, degree of integration into its users’ society (Wobst 1977; Wiessner

1983, 1984).  Under this concept, those artifacts having a high degree of “social visibility”

due to their specific functional roles may be imbued (either unintentionally or intentionally)

by their makers with informational messages.  Alternatively, researchers have proposed that

style and function are irrevocably linked (i.e., Sackett 1982, 1983, 1985, 1990).  Thus one

may conceive of functional equivalents available for every problem (hafting modifications,
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cutting edges), only one (or a very few) of which will be employed by a single individual or

members of a particular social group.  Specific combinations of functional equivalents, or

modes (Rouse 1960) therefore result in characteristic attributes and ultimately, artifact types,

which can be emblematic of social groups or individual manufacturers, regardless of whether

or not they were intended as such.  It is the expectation of this research that even within

single artifact types, such as Bolen, it may be possible to identify differing patterns of func-

tional equivalents on a geographic basis.

Chapter 2 provides an historical background of research into the expression of func-

tion and style in archaeological assemblages, and in the development of theories of the

usefulness of archaeological types.  Thus, it includes sections on typological issues, deemed

appropriate due to the focus of this thesis on a single archaeological analytical type; on the

methods for examination of artifact function based purely on the artifacts themselves; and on

issues of style and function in archaeology as they relate, and as they have been examined in

the literature.

Chapter 3 presents a brief description of the environmental context of the area in

which Bolen is derived, and a short summary of three archaeological sites dated to the Early

Archaic, which contained Bolen artifacts in stratigraphic context.  This is included as a

reference point for the role of the Bolen in the larger technological complex of the people

who made and used artifacts classifiable as Bolen.

Chapter 4 deals with the methods employed in gathering the data for subsequent

analysis.  It outlines the source of the data in greater detail, the instruments and methods

utilized in assembling the data sample, and the analytic techniques applied to the database

produced from the measurement of the 200-artifact collection.  Additionally, it presents the

analysis of the data collected during this research project.  This will include examination of

both continuous and discrete data, and description of the observed patterns and distributions

of dimension and morphological attributes.

Chapter 5 provides conclusions formulated as a consequence of the results of the data

analysis.  Additionally, it includes a discussion of any problems with the data sample,  a

summary of the analytic methods available to and developed by the researcher, and an evalu-

ation of the fulfillment of the ultimate objectives of this research.
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CHAPTER 2

BACKGROUND AND THEORY

The purpose of this chapter is to provide a theoretical and methodological background

from which a detailed examination of the haftable biface generally classified in north Florida

as Bolen may proceed.  The initial framework of this investigation was one of an analysis of

the functional aspects of this tool class; however, this thesis takes the stance that functional-

ity of any artifact includes not only the “utilitarian” applications of that artifact, but also its

“non-utilitarian” (Sackett 1982), or “stylistic,” attributes.  As will become clear in the fol-

lowing sections, despite the tendency of many archaeologists to create a dichotomy of “style”

and “function” in their views of native technology, such a dichotomy is at best confusing

and, at worst, wholly incorrect.  Style must be viewed not as a non-functional aspect of

human artifacts, but as integral to the design, use, and cultural significance as the length or

shape of a tool’s blade, or the manner of notching employed during that tool’s manufacture.

Artifact typology in archaeology

Before a discussion of the considerable debate in archaeology concerning style and

function can be undertaken, it is first necessary to justify the use of a single artifact type in

this study.  This approach has been taken for one very simple reason: the development of any

typological system results from the need to produce a classificatory structure that allows for

the comparison of different, discrete units within that structure, and so proceeds from the

recognition and description of attributes and sets of attributes that distinguish one unit from

another (Adams and Adams 1991:47).  Within the field of archaeology, such classification

schemes when applied to artifacts have focused on the occurrence of specific attributes

which were selected by researchers as diagnostic of particular chronological, spatial, or

cultural boundaries (Krieger 1944:271; Adams and Adams 1991:9).  Because types, as at-

tribute clusters, are often equated with chronological or cultural stratigraphic sequences, the

appearance, fluorescence, and decline of specific attributes in the archaeological record is

frequently interpreted as the evolution of different stylistic markers in artifact classes over
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time and space (Ford 1949:35).

Typology in archaeology is an essential element of sorting variation; types are con-

ceptualized as analytical groups of units which are recognized to manifest some degree of

similarity in either their appearance, constitution, or historic development, or in some combi-

nation of these (Rouse 1939).  The question of whether or not a type is “real” is related to

the difference between “essentialism” and “materialism” within science (Lyman et al.

1997:4).  Essentialist thought “presumes the existence of discoverable, discrete kinds of

things” (Lyman et al. 1997:4).  Things possess certain essential characteristics that are recog-

nizable, and particular classes of things possess characteristics distinct from other classes of

things.  The essentialist metaphysic (Lyman et al. 1997:4) is operative in such fields as the

physical sciences, such as chemistry: chemical elements possess properties that distinguish

them from other elements.  The problem with essentialism from the perspective of the study

of cultural systems is that it “denies change.  Specimens grouped within natural, essentialist

kinds must always be the same – they must share essential properties – regardless of their

position in time and space.  Thus change is impossible; only the difference between different

kinds, or types, can be measured” (Lyman et al. 1997:5).  Examination of artifact variability

from this standpoint produces discrete categories, reducing that variability to specific ranges

of expression.

In contrast to the essentialist view of attribute variation, the materialist metaphysic

holds that “real” types do not exist, since the universe is dynamic and “things” are constantly

in the process of becoming something else.  Materialist thought does not suggest that types

cannot exist or function, but simply that they are abstractions that have meaning only to

those who use them, and may or may not represent actual discrete, bounded entities.  In

other words, “the analyst selects attributes relevant to some problem, and it is those at-

tributes and their combinations that result in the sorting of specimens into internally homo-

geneous, externally heterogeneous piles” (Lyman et al. 1997:5).

It is necessary that both of these means of understanding typology be synthesized in

the examination of archaeological remains.  On the one hand, researchers must be equipped

with the means to organize and analyze the materials with which they are working; to place

individual objects within “discrete” categories.  If this is not possible, then meaningful

comparisons between sites and, ultimately, between cultures and time periods, are also not
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possible.  However, in the construction and use of types, it is equally important to recognize

that any types which are formulated and applied are abstractions, developed from the arbi-

trary selection of specific attributes as definitive markers.  While two different researchers in

a particular time and place should be expected to recognize the same individual modes if

they are equally methodical in their examinations of archaeological materials (Taylor

1948:129-130), the types each one produces will likely differ as a result of the importance

they individually ascribe to different diagnostic attributes.  They may seem “real” to the

investigator, and may be accepted as “real” by others, but they are nonetheless arbitrary in

their construction and as such should not be viewed as absolute.  This frequent difference of

focus in producing analytic types has resulted in multiple type names (Adams and Adams

1991:31) for the same clusters of attributes; hence, Bullen’s Florida Bolen type encompassed

variability in the manner of notching which Coe (1964) considered diagnostic of different

artifact types.  Thus, Coe’s “Kirk” is Bullen’s “corner-notched Bolen” (Faught 2003 in

press), further highlighting the influence that observer bias has over classification systems.

Early applications of typological classification in archaeology were in the vein of

inter- and intra-site chronological sequencing of artifacts, in order to define culture change

through time (Willey and Sabloff 1993).  The occurrence of particular “types” of artifacts in

individual strata within sites allowed archaeologists such as Manuel Gamio to develop

regional chronological sequences by means of the seriation of those types (Willey and

Philipps 1958; Willey and Sabloff 1993).  Americanist archaeologists were quick to recog-

nize the usefulness of some types as markers of chronology and of individual cultures, and a

considerable portion of the early twentieth century was devoted to the elucidation of type

sequences over time in various regions of the Americas.  This led to the definition of chrono-

logical periods by the occurrence, fluorescence, and decline of artifact types in archaeologi-

cal assemblages (Ford 1938); thus (for example), the Early Archaic period in the

southeastern United States is recognized by a series of different lithic tool types, and is

distinguished from preceding Paleoindian period, and following Middle and Late Archaic

periods, by the lack of certain other types of artifacts, such as ceramics (defining the Late

Archaic period) or fluted lanceolate “points” (characteristic of the Paleoindian occupation)

(Willey and Phillips 1958).

The consideration of the possible uses (and abuses) of types expanded in the late

1930s and 1940s with such researchers as Irving Rouse (1939, 1941) and Alex Krieger
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(1944).  Rouse (1939) defined the individual attributes that comprised particular artifact

types as “modes;” thus, specific types consisted of the co-occurrence of certain modes.

Rouse associated types with culture traits, which he believed “express[ed] the culture which

conditioned the artisan’s behavior” (Rouse 1939:15).  He stated that “types are stylistic

patterns, to which the artisan tries to make his completed artifacts conform.  Modes are

community-wide standards which influence the behavior of the artisan as he makes the

artifacts” (Rouse 1939:15).  Further, he noted that the evolution of types and modes were the

essential elements for the study of historical (cultural) change.  This perspective, which

implies an essentialist consideration of archaeological types and the ability of archaeologists

to discover “emic,” or native, types, is echoed by Krieger (1944), who stated that types were

“real categories interpretable in terms of ‘the mental patterns which lay behind’ them

(Krieger 1944:272) and the ‘concrete human behaviors’ they represented (Krieger 1944:271)”

(Lyman et al. 1997:108, citing Krieger 1944).  The view that archaeological types were not

only imposed analytically, but possessed “emic” relevance as well, was further developed as

a result of the well-known “Ford-Spaulding debates” of the early 1950s (Spaulding 1953,

1954; Ford 1954).

In Statistical Techniques for the Discovery of Artifact Types (Spaulding 1953), A.C.

Spaulding advanced the notion that statistical methods applied in artifact analysis could

provide confirmation and validation of the existence of culturally relevant types which

existed in artifact assemblages.  It is important to note that Spaulding intended “discovery”

of artifact types; in other words, he maintained an essentialist approach to archaeological

typology.  However, his intent was anthropological in its goals; in contrast to earlier ap-

proaches to typological analysis, which focused on the construction of chronologies by

means of types, Spaulding sought an understanding of the “combinations of attributes fa-

vored by the makers of the artifacts” (Spaulding 1953:305).  That is, he believed that his

analytic perspective could lead to the understanding of whatever “real” types had existed in

the minds of those people who had manufactured the implements he and his colleagues

studied.  Spaulding concluded from his statistical analyses that “the [behavioral] information

derived from them is important in an earnest attempt to discover the cultural significance

inherent in archaeological remains” (Spaulding 1953:312-313).

Ford, on the other hand, characterized this approach to classification as “amazingly

naïve,” stating that it “will reveal the relative degree to which the people conformed to their
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set of ceramic styles at one time or place, but that is all it will do” (Ford 1954:391).  Ford

saw the need for chronological control in typologies as more important than simply con-

structing the types themselves, since to his mind types were analytic devices for the archae-

ologist, necessary chiefly for their value in the development of temporal intra- and intersite

sequences (Lyman et al. 1997).  The wide adoption and refinement of absolute dating meth-

ods (radiocarbon, etc.) in the United States contributed to the erosion of Ford’s position of

type-use for chronological sequences, as did the development of different research foci in

Americanist archaeology, such as the broader interest in the dynamics of the cultural system

which characterized “processual” archaeology.

It is important to recognize that, above all else, the development and use of in archae-

ology hinges on the identification of specific relevant attributes (Rouse 1939).  Although the

culture history paradigm, which was fundamentally based on typology, was replaced as the

dominant Americanist paradigm by processual archaeology, which viewed archaeological

cultures as dynamic systems rather than the static “snapshots” that type-based chronologies

engender, types which were originally formulated in the mid-20th century (Bullen 1968,

1975; Cambron and Hulse 1964; Coe 1964) nonetheless remain valuable to archaeological

investigations.

Regardless of the degree to which types represent arbitrary selection of particular

attributes by archaeologists, or if they can be seen to represent emic categories, it is possible

to consider them as chronological indicators of culture change, in the absence of more sub-

stantial data.  The fact remains that the expression of certain artifact attributes does vary

from culture to culture, group to group, and from individual to individual (Sackett 1982;

Wiessner 1983).  Thus, it is appropriate to discuss typological classification as it relates to

the identification of stylistic variation in the archaeological record.

Since artifact types are distinguished from each other by their expression of specific

and, by definition, exclusive clusters of attributes, a line of inquiry focused upon identifying

attributes which vary stylistically must establish controls to limit the degree of variation in

all but a small number of characteristics.  By selecting a single artifact type which encom-

passes a range of morphological variants in one aspect, while remaining fairly stable in the

other, it may be possible to isolate specific attributes which can be recognized to manifest

themselves in patterns suggestive of regional or individual preferences of form.  Thus, the
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choice of Bolen, a hafted artifact type with an apparent conceptual distinction between the

haft and the blade, allows onsideration of each element separately and, if successful, will

enable the identification of a series of “selectively neutral” functional equivalents that are

free to vary from individual to individual, or from group to group.

Determining artifact function

The assignment of artifacts to functional classes in archaeology is based upon the

premise that modern researchers can perceive artifacts within the framework of the tool

classes used by ancient cultures.  These sorts of classificatory systems developed historically

from a combination of ethnographic analogy and “common sense” hypotheses based upon

apparently similar implements of modern or historic origin that resembled particular artifacts

(Trigger 1989; Vaughan 1985).  The problem with such an approach is that, while different

cultures in similar ecological settings have been demonstrated to manifest certain basic

commonalities in technology, individual variations can produce dramatically different solu-

tions to the same problems.  Thus, one must consider the possibility that although an artifact

is morphologically analogous to a tool from a known modern (or historic) culture, its true

purpose in the mind of its maker, and the ways in which it was used, may well have been

quite different.  For example, the “bannerstones” of Mississippian-period artifact assem-

blages in the American bottom, which were first hypothesized to have functioned as ceremo-

nial emblems of office, then as “atlatl weights,” and finally as a means of fine-tuning atlatl

vibrations to match the flex of particular darts (Perkins 2001).  If archaeologists are to

continue to organize and describe artifacts in terms of their functional significance, consis-

tent empirical methods must be agreed upon to develop typological classes that accurately

reflect actual functions, and not the perceived functions, of ancient tools.

The early development of functional typologies of lithic tools “took the form of an

interest in how artifacts were manufactured and what use had been made of them” (Trigger

1989:270).  Early approaches, based as they were upon analogous tool types borrowed from

ethnographic accounts, failed to accurately describe true functional categories.  The reason

for this was simply that, while functionalist systems of classification were geared toward an

understanding of how objects had been used, artifacts were grouped not because they exhib-

ited evidence for what purpose they were used, but because certain morphological attributes

suggested uses to those creating the typologies.
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The classification of chipped stone artifacts has typically followed the pattern sug-

gested by ethnographic examples, with the common employment of broad categories such as

“point,” “scraper,” “expedient tool” (or “utilized flake”), etc.  These general classifications

have been further subdivided in terms of the more descriptive and unique morphological

attributes of individual artifacts and groups of artifacts.  One cannot help but note that

particular attention has been concentrated upon “points,” often termed “projectile points.”

According to Odell (1996), the reasons for this are threefold.  First, points represent artifacts

which were carefully fashioned based upon their intended function, and thus can provide a

good deal of cultural and behavioral information to researchers.  Second, as Odell indicates,

points are not likely to have been functionally unidimensional, and may in fact have per-

formed a variety of tasks during their use-lives.  If this is the case, much can be learned from

the study of such “flexible and adaptable tools” (Odell 1996:226) and the evidence of their

maintenance and re-use cycles.  And third, the possibility that points may be considered in

their role as part of a “complex of weapons delivery systems” (Odell 1996:227) is appealing

to archaeologists, since there remains in prehistoric archaeology a profound interest in hunt-

ing and its related implements.

The understanding of the range of uses of lithic artifacts is crucial in constructing

valid functional typologies.  The abundance of different varieties of “points” suggests that it

is possible to use this basic form, characterized by Adams and Adams as a gestalt – a “sen-

sory image so sharp and distinct that we invest it with immediate, intuitive significance”

(Adams and Adams 1991:42) – to illustrate the value of analytical methods that can provide

more accurate data sufficient to develop systems of classification that not only reflect true

point (and other artifacts’) functions, but can also yield data that may better enable archae-

ologists to describe human behavioral patterns in the past.

Empirical determination of artifact function has taken the form of the examination of

traces left on the artifact as a result of its employment in the everyday activities of its users,

and of the careful study of the morphological characteristics of the artifacts themselves,

which can potentially inform on their function.  Use-wear analysis has the potential to pro-

vide archaeologists with data relevant to the development of a body of information reflective

of the verifiable functions of prehistoric artifacts.  This type of research is based on con-

trolled scientific replication (Crabtree 1972; Callahan 1979) and utilization of lithic tools,

observation of the results of those manufacture and use processes, and the comparison of
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those results with data gathered from prehistoric artifacts collected from archaeological

contexts.

Early recognition of the significance of use traces in formulating scientific artifact

classifications came during the mid-19th century.  S. Nilsson undertook the first systematic

organization of artifacts into functional categories derived from ethnographic analogy (1838-

1843), but more importantly noted that “[by] carefully examining how tools were worn, one

can often with certainty conclude how they were used” (translated in Olausson 1980:48).

Experimental inquiry into the manufacture and use of prehistoric tools was undertaken to

further the development of functional classifications (Wintemberg 1943), and observations of

use traces have been documented and published from the 19th through the 20th centuries

(Olausson 1980).  It is important to note that, although these and other similar studies were

well-intentioned, they lacked the measure of scientific control and systematic orientation that

was required to allow for such studies to be accepted as more broadly applicable.

In 1964, the English translation of S.A. Semenov’s Prehistoric Technology became

available to Western researchers.  Semenov’s chief contribution to the field “was to demon-

strate the necessity of systematic tool-use experimentation and microscopic examination of

wear traces” (Vaughan 1985:4).  Following Semenov, Western archaeologists began to de-

velop their own research designs focused on scientific studies of the wear patterns incurred

on tools as a result of purposeful use, accidental damage, or taphonomic processes (Keeley

1974; Odell 1996; Tringham et al. 1974; Vaughan 1985).  Since the dissemination of

Semenov’s research to Western archaeologists, most microwear studies have followed one of

two major methodologies: 1)“…the study of wear traces observable with stereomicroscopes

at the relatively low magnifications obtainable with such instruments (up to 80x)…” (Keeley

1980:2), and 2)“…the use of higher magnifications (complementing rather than replacing

low-magnification examination) with the emphasis on the observation of polishes and stria-

tions…” (Keeley 1980:2).

Both methodologies require the prior development of an experimental program in

order to produce verifiable results prior to comparison with archaeological material.  Experi-

mentation may involve simply the production of a relatively few stone flakes for the purpose

of gathering data “thought necessary to support or disprove a given functional hypothesis for

a certain class of implements,” (Vaughan 1985:4), or it may require the extensive production
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of sophisticated bifacial or unifacial lithic tools by practiced flintknappers for more in-depth

and varied tests.  By observing the wear traces produced on these experimental implements

in documented and controlled situations, scholars can begin to develop general sets of laws

governing the interpretation of a variety of wear patterns which appear on archaeological

artifacts.

Morphological analyses of stone tools’ function, without a subsequent focus on the

aforementioned use-wear methods, are singularly less reliable as a rule.  It must be recog-

nized, however, that substantial samples of artifacts exist for which use-wear studies, particu-

larly microscopic investigations, cannot be employed.  The results of post-depositional

environmental processes can be such that any microscopic forms of damage or wear are

eradicated; for example, river patination (of concern with the data sample under consider-

ation) can result either in the deposition of minerals on artifact surfaces which cannot be

removed without further damaging the tool, or the erosion of an artifact’s surfaces.  Thus, an

attempt to examine a collection of such artifacts as those within this data sample must turn

to sometimes less reliable methods such as morphological analysis in order to augment the

body of archaeological knowledge.

Andrefsky (1998) identified artifact size as potentially informative of function in

combination with observations based upon such attributes as the presence or absence of

hafting modifications, evidence of the resharpening of edges, and evidence of hafting wear

resulting from abrasion of the stone tool by its haft during use (Andrefsky 1998:172-176).

Exemplary of such studies, Thomas (1978) sought to quantify differences in average lengths,

widths, thicknesses, and weights of arrowheads and known atlatl dart points which might be

used as general criteria for archaeological situations in which only the lithic artifact was in

evidence.

Thomas formulated a set of discriminant functions which correctly classified 88% of

known arrowpoints and 70% of known atlatl dart points, based solely on measurements of

length, width, thickness, and neck width.  However, Thomas’s sample of dart points num-

bered only 10 confirmed specimens (for a failure rate of 30%), and as such must be consid-

ered of limited reliability as a determinant of artifact function.  In related research exploring

the design and function of the atlatl weapon system, Perkins (2001) noted a range of weights

of potential atlatl dart points which he had documented through experimentation to produce
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optimum results stemming from the degree of flex imparted to darts as a consequence of

point mass and inertia.

Additionally, some researchers have recognized the utility of the examination of the

edges of tools, not only for use traces, but also by measurement of the angle of the edge

itself as a determinant of possible tool function.  Wilmsen’s (1968) research, based on a

sample of 1,448 Paleoindian artifacts, yielded multi-modal distributions of edge angle values

which, when compared with results of experimental studies published by Semenov (1964),

were evidence of artifact classes that had been employed for different specific tasks.  These

included ranges of 26-40° for cutting and whittling tasks; 46-55°, into which the largest

percentage of tools in his sample fell, for skinning and hide-scraping, sinew and plant-fiber

shredding, and heavy cutting of bone or horn; and from 66-75°, which Wilmsen suggested as

optimum angles for wood- and boneworking, and heavy shredding (Wilmsen 1968:156-157).

Andrevsky (1998) noted that methods such as those evaluated by Wilmsen do not always

indicate the entire repertoire of use for a tool or set of tools, citing Odell’s (1981) micro-

scopic examinations, which indicated that endscrapers having edge angles between 70º and

90º had been employed in other tasks besides scraping.  However, the potential value of edge

angle studies as broad indicators of actual behavior cannot be overlooked in the event that

other forms of evidence are not available.

Finally, while not directly related to simple functional categories, it is crucial that

studies of behavioral influences on technological complexes not be overlooked.  Much has

been published regarding the subject of tool “curation,” beginning with Binford (1973) and

his employment of the term to describe tool use and discard with relation to Mousterian

artifact function and style.  Additional ethnographic studies by Binford (1977; 1979; 1980)

among the Nuniamut Eskimos attempted to round out and expand the notion of curational

behavior, including the description of three types of “gear” related to hunter/gatherer forag-

ing behaviors (personal, situational, and site) (Binford 1977).  Later researchers have argued

that curation as a concept is at best ambiguous and underdeveloped and, at worst, too nonde-

script to allow for its use in archaeological studies.  However, researchers including (but not

limited to) Frison (1968) and Keely (1980; 1982) have recognized the influence of use and

the resulting re-shaping of artifacts over time, suggesting that while “curation” may be

nebulous and poorly defined, it nonetheless may be useful in describing certain aspect of

human behavior.
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Odell (1996) and Nash (1996) both indicated that without an appropriately developed

set of precise criteria for the identification of curational behaviors, the use of the concept is

marred by its lack of clarity.  Nonetheless, the concept itself has become embedded in the

literature, and studies such those by Keeley (1982), Kelly (1993), Bamforth (1986), and

Bleed (1986) have attempted to focus on various aspects inherent in the curation concept,

including tool use and discard patterns resulting from hafting behaviors (Keeley 1982), the

design criteria of hunter/gatherer mobile toolkits (Bleed 1986), the role of the biface in

lithic-based technologies as a long use-life tool (Kelly 1993), and the set of behaviors which

relate to curation of tools, including raw material conservation and extension of tool use-life

(Bamforth 1986).  By making of use of these types of research, it becomes possible to relate

observed patterns of form resulting from curational behavior to the various functions to

which lithic tools were applied.  For example, a tool exhibiting significantly reduced edges

(suggested by comparison with other, relatively unreduced specimens) suggests implement

designs intended to facilitate re-use and rejuvenation of tool edges, as well as the resulting

habitual use patterns related to tool maintenance and preservation, rather than single-use

activities.

Thus, whereas microwear studies may provide specific information regarding use (not

only in terms of the motions enacted, but also the materials on which the tools were used),

morphological determinations of tool use are restricted primarily to comparison of artifacts

and the general functions (i.e., projectile point, scraper, knife) for which they might have

been employed.  Information at this scale can nonetheless have important consequences in

the interpretation of the archaeological record, and relates to larger issues of human behavior

which may be suggested by tool categories.

Determination of style in archaeology

Taylor noted that “culture traits may be either shared or idiosyncratic, belonging

either to one mind or to several individual minds” (Taylor 1948:102).  He further cautioned

that artifacts must be understood not as “material culture” or “culture traits,” but as objectifi-

cations of culture traits (Taylor 1948:102).  Attempts to distinguish stylistic expression in

archaeological materials are generally based upon the recognition of different clusters of

attributes, or the apparent continuation of specific attributes from one region to another, or

one type to another.  Sackett suggested that, to most archaeologists, “what is stylistic is by

definition diagnostic, and concerns the manner in which morphological, or formal, variation
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among artifacts reflects culture-historically significant units of ethnic tradition” (Sackett

1982:63).  Disagreements over the interplay of style and function, and over ways in which

the two can be reconciled or understood plagues researchers (Conkey 1978; Sackett 1977;

Wobst 1977; Binford 1973; Deetz 1965), and no resolution of the debate satisfactory to all

concerned is forthcoming.  Often the two factors are recognized as essentially separate, with

style seen as a mostly passive aspect of artifacts relative to function (Sackett 1973); in

contrast to this position are those who view style as simply one cultural function of other-

wise utilitarian implements (i.e., Wobst 1977), serving as a transmitter of social information

coded into the physical form of the artifact.  In this framework stylistic variation is a func-

tional element of the artifact, intentionally employed by groups within societies (and among

different groups/societies) as emblemic of group identity, or unintentionally produced, but

recognized as indicative of identity of individuals or groups involved in artifact manufacture.

One perspective in the concept of style in archaeology can be seen in references to

“Magdalenian harpoons,” “Clovis points,” or “Anasazi black-on-white pottery.” These are

imposed analytic categories, to be sure, but they have been accepted by many archaeologists

as representative of cultural groups, partly as a result of the cautions of the 1950s that ar-

chaeology should be anthropological (Lyman et al. 1997).  Types formerly understood as

purely analytic acquired additional significance as somehow representative of cultural com-

plexes.  Repeated warnings that archaeological types can be arbitrary have had little effect on

this phenomenon, largely due to the simple fact that suitable alternatives have not yet been

developed.

The Binford-Bordes debates concerning the variability of Mousterian lithic assem-

blages of the European Paleolithic were founded on the basic counterposition of culture and

function.  Bordes (1973; Bordes and Sonneville-Bordes 1970) believed that the differences in

assemblage constitution (frequencies of specific tool types, as they were defined by Bordes

and other researchers in the area) resulted from the existence of distinct behavioral, or “cul-

tural” traditions.  This position was supported by statistical analysis of the assemblages and

artifact types, which showed modal distribution and differing concentrations across different

sites (Bordes and Sonneville-Bordes 1970).

Binford, on the other hand, argued that the observed stability of artifact form was not

the result of behaviorally-stabilized traditions, but instead was indicative of similar patterns
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of adaptive behavior, including seasonal mobility and a series of particular localized activi-

ties, of which the end product was the patterned variation in tool morphology that Bordes

“incorrectly” interpreted as cultural rather than functional (Binford 1973).  Of course, the

nature of the assemblages in question as diagnostic of Neanderthal occupations calls into

question much of the debate’s applicability to modern human stylistic expression.  However,

it is useful to examine these exchanges as representative of the extreme position taken by

many archaeologists, of ethnicity and function existing as alternative, rather than comple-

mentary, sources of variability in the past.

A more moderate view of the relationship of style and function (for example, Sackett

1977) takes the position of artifacts as manifesting both style and function simultaneously.

Sackett states that “an artifact can be regarded from two contrasting, but fully complemen-

tary, points of view” (Sackett 1977:370): the role(s) of that artifact in action (its functional

“active voice”), and its role(s) in expression (its stylistic “passive voice”) (Sackett

1977:370).  Sackett additionally notes that style is recognized in two forms: the isochrestic

and the iconological (Sackett 1982).  Isochrestic style is conceived of as the aspect of behav-

ior in the manufacture of artifacts that results from the maker’s choice of one of several

potential design choices.  Thus, for example, one might characterize such artifact variation as

the particular form of notching – corner or side – as an expression of isochrestic stylistic

expression, although such an assumption presumes that it was not imbued with emblemic

significance.  Iconological (emblemic) style is described as that character imparted to arti-

facts which carries intentional meaning concerning the identity of the maker, the group

affiliation of the maker or owner, or other socio- or ideo-technic categories (Binford 1962).

While this stance is considerably more even-handed than the extreme perspective of

style-function contrast, it nonetheless maintains a division between the two concepts that can

lead to confusion in the analysis of artifact variability.  By arbitrarily associating attributes of

individual implements, or entire assemblages, with either style or function, even at the

moderate level Sackett has proposed, the result is a false dichotomy of human behavior.

There is little doubt that cultural affiliation or origin may be expressed in certain characteris-

tics of artifact types – one need only examine modern material culture to see such; however,

a still better-integrated position exists in the relevant literature that allows a more complete

understanding of the nature of style and function, and the degree to which the two concepts

may interact.
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The notion that style and function are separate, even if seen as separate and interact-

ing, aspects of human artifacts is pervasive, and nearly impossible to divorce from one’s

consideration of archaeological material.  However, rather than viewing the two concepts as

distinct from each other, Wobst (1977) suggested that they are actually the same, differing

only in the level of culture or behavior in which they are expressed.  Wobst recognized two

dimensions of artifact functionality, similar to the utilitarian and non-utilitarian categories of

Sackett (1977).  At the most basic, humans use artifacts in order to extract energy and raw

materials from the environments they inhabit.  These artifacts may be quite simple – i.e., a

convenient stone of useful shape and size employed in cracking nut shells – or equally

complex in the effort required for their manufacture – i.e., a fluted biface.  However, they

have the basic function of enabling the survival of their uses by assisting in the acquisition

of energy from the environment.  If this discussion is limited to modern humans (Homo

sapiens sapiens) who are assumed to be equally capable (though not necessarily equally

motivated) of cultural expression regardless of the level of complexity of their individual

cultures, then it becomes possible to recognize distinct spheres of activity within the social

framework.  Whereas a “nutting stone” and anvil may find use primarily in the home due to

the limitations of transportation imposed by their size and weight, a fluted biface (for that

matter, any “point”) may have applications both in the household, in the surrounding settle-

ment or camp, and during foraging or exchange activities in locations distant from that

camp.  Within the human socio-cultural landscape, these tasks are possessed of different

levels of social importance and social visibility.  This concept of the locality of tasks relative

to social distance is at the heart of Wobst’s (1977) model of style and function, which em-

phasizes the functionality of style as it relates to the organization of labor and the social

circumstances in which specific tasks are undertaken.

Stylistic variation is understood by Wobst as accomplishing the cultural function of

information transmission and exchange across social boundaries.  Because culture is the

medium for informational exchange, and because humans exist within socio-cultural systems,

it is appropriate to view the artifacts made and used by members of cultures as potential

emitters, or carriers, of cultural data (Wobst 1977:323).  Furthermore, Wobst (1977) suggests

a framework of five levels (Categories 1-5) within which the capacity of an artifact to trans-

mit such information may be evaluated, based on its level of social visibility.

At the core of the system is the emitter (Category 1), the artifact which carries at-
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tributes emblemic of specific cultural meaning and the individual or individuals responsible

for its creation.  These may be messages of identification, ownership, authorship, prescrip-

tion and proscription (i.e., commands or suggestions of behavior), religious or political

objectification, or simply “attention-getters” (deictic) (Wobst 1977:324).  The complexity of

the information relates to two chief aspects of any artifact: its form, and its degree of social

visibility.  The potential value of an artifact as an emitter, from a design perspective, is a

function of the energetic cost in producing the artifact, its projected use-life (longevity,

related to curation), and its portability (Wobst 1977:322).  The relationship between these

factors can be considered predictive of the likelihood of any specific artifact’s value as a

medium of information transmission.  Wobst evaluated this relationship in the following way

(Wobst 1977:322-323):

If emission is defined as the initial production of an artifact that carries a

message (usually in addition to energy and matter exchange functions), the

cost of message emission is greater than in the non-stylistic modes.  Subse-

quently, however, the artifact takes over the message emission at little

further energy and matter cost.  This greatly reduces the cost of emission

and reception, since the signal has great relative longevity, does not change

rapidly, and can be made portable and thus broadcast widely.  The more

frequent the message event in which a given artifact is utilized, the lower

the cost of both reception and emission will be relative to alternative

modes of information transfer.

Extending beyond the emitter itself, categories two through five represent different

levels of social integration within the cultural system in which the emitter can exist.  These

categories consist of different stages of potential receivers of the encoded message; by exam-

ining their degree of interaction with the social network, it is possible to predict the likeli-

hood that artifacts used in certain activities and contexts will be infused with informational

content.

Category 2, the immediate household, is characterized by Wobst (1977) as a realm in

which “few stylistic messages” are expressed.  There is little value in encoding stylistic

messages into artifacts confined to this level; “the utility of stylistic messaging decreases the

closer emitter and potential receives are acquainted with one another” (Wobst 1977:323).

The cost of producing emitters for a household is excessive, since there “are few messages

which would not be known already, or which could not be communicated at lower cost in
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other modes of messaging, in the context of the household” (Wobst 1977:323).

Close friends and relatives, the constituents of Category 3, are nearly as socially close

as are members of Category 2, and an evaluation of cost relative to efficiency of messaging

likewise finds that there are more suitable, less costly alternatives to the use of artifacts as

emitters.  It is important to note that small band-based societies, such as those likely to

employ the hunter-gatherer subsistence strategy, may extend only to this category of organi-

zation.  In such cases, stylistic expression “would represent a dysfunctional waste of energy

and matter” (Wobst 1977:325), and its existence might be predicted to be quite limited in

scope.  However, in groups for which the band-level of organization represented a seasonal

or otherwise periodic strategy, and identification with a larger social structure composed of

several of these types of bands existed (leading to occasional congregations of the “macro-

band” for specific events or during certain times of the year, or to exogamous human ex-

changes), Category 4 may also be present.

Category 4 is defined by Wobst as the “socially distant target group;” that is, those

individuals for whom messages encoded in artifacts would be socially useful and efficient

use of energy and materials.  The circumstances by which members of the target group

would come into contact with the emitter are numerous, and include such possible activities

as trade or exchange of goods, human exchange (marriage), group hunts or seasonal congre-

gations.  For example, Wiessner’s (1983) study of the projectile points of the !Kung San of

the Kalahari Desert indicated that individuals from different groups could identify the cul-

tural affiliation of the makers of specific arrow points based on such stylistic cues as barb

shape or point size, and that certain individuals and groups were recognized by their ability

to manufacture points of good quality.  The exchange of arrows among the !Kung San was

an important behavioral tradition, since the owner/makers of arrows that successfully killed a

game animal were accorded the responsibility of meat distribution among the group, and

often were awarded a more choice piece of the animal killed.

The final category, Category 5, is the “non-target” group, considered too socially

distant to provide any advantage in the communication of social messages.  Members of such

groups would likely not come into contact with an emitter frequently enough to justify the

cost, or would simply lack the interpretive framework by which an emitter’s message could

be decoded.

19



The value of Wobst’s theoretical framework is that it allows for the integration of an

explanation of style as it relates to human behavior.  Humans mediate their environment

through the use of tools which they either find and use unmodified, adapt, or manufacture in

part or in whole.  Wobst’s categories provide the analyst with a means by which the likeli-

hood of a specific artifact to express stylistic information can be evaluated, relative to its

broader context within a socio-cultural system.  Furthermore, it allows for a consideration of

not only the stylistic (messaging) function of implements, but also the potential utilitarian

function as well.

Based upon these arguments, the following conclusions might be drawn (with appro-

priate support from ethnographic studies of the Kalahari San where applicable, following

Wiessner 1983).  First, artifacts are functional both at a utilitarian and a stylistic level; they

serve as implements for the purpose of energy and material extraction from the environment,

and they can function as emitters of social information encoded in them by their makers, or

as indicators of individual identity.  !Kung San arrows are used in the hunting of game to

provide sustenance for their uses.  However, their makers imbue them unintentionally (based

on isochrestic choices of shape, size, etc.) with stylistic cues that allow members of their

groups, and of other social groups, to identify their origin, which relates to the distribution

of meat following a hunt (Wiessner 1983; Lee 1979): “the owner of the arrow is the owner

of the meat” (Lee 1979:247).

Second, the degree to which an artifact transmits information relates to the locality of

its use (its social visibility), and the variety of tasks in which it is employed.  !Kung women,

responsible for the procurement of between 60 and 80 percent of the caloric requirements of

their groups, accomplish this task by means of two chief elements of technology: the digging

stick, and the kaross, both of which are durable and well made, but undecorated and, while

used extensively, are employed exclusively in the company of members of their own band,

composed of “kinspeople and affines” (Lee 1979:55).  This is as Wobst (1977) would pre-

dict: the absence of (or very limited) stylistic expression observed in domestic implements.

The utilitarian function of Bolen haftable bifaces is yet to be categorically demon-

strated, although data presented in Chapter 4 suggest strongly that the artifacts functioned as

multi-purpose implements.  If Bolens are possessed of a stylistic dimension to their variabil-

ity – that is, if they can be shown to exhibit patterned variation – the question will remain as
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to whether or not they were intentionally imbued with such variation.  Wiessner’s work

among the !Kung (1983) suggests that artifacts which function in socially-visible situations

(such as hunting) may fulfill Wobst’s (1977) criteria of transmitters of social information

even without their having been intended to do so.  Stylistic cues embedded in artifacts by

their makers do not have to be intentional, but may be recognized over time and may gradu-

ally acquire significance.  Whereas !Kung hunters could relate to an interviewer the group

affiliation of the maker of each arrow in their quivers, the makers themselves did not follow

specific criteria of design, but simply fashioned each arrow in a particular batch following

the design of the first arrow they had made of that batch that pleased them (Wiessner 1983).

Thus, it may be that, with a rigorous data collection methodology, it may be possible to

identify attributes within the various attribute clusters of Bolen haftable bifaces that exhibit

such patterned, but unintentional, variation.  Although ethnographic analogy can often intro-

duce an element of error into archaeological investigations, there is no reason not to suspect

that Bolens, if used as projectile points at any time during their use lives, were not under

similar design pressures as !Kung arrows.

The debates concerning style and function in the archaeological record run the gamut

from extreme positions of contradiction – i.e., style versus function (Bordes-Binford) – to

perspectives suggesting various levels of duality of function in the stylistic and utilitarian

realm – i.e., Wobst (1977) and Wiessner (1983), and Sackett (1990).  In an examination of

the archaeological record, particularly of the prehistoric past, the potential for interpretive

error increases as conceptual boundaries are erected between hypothetical concepts.  To

interpret variation in material data as indicative of one phenomenon or the other is to limit

not only the interpretive power of a theoretical perspective, but the potential applicability of

data interpretation in that vein when applied elsewhere.  Wobst (1977) offers a theoretical

framework by which interpretation of material data may lend itself not only to further argu-

ments and debates, but to real conclusions regarding the patterns of human behavior in the

past.  Additionally, by making use of broad socio-cultural theory and observations in the

construction of his model, Wobst provided archaeological analysts with the tools to make

hypotheses of social organization and cultural patterning from restricted data sets.  While the

potential accuracy of these predictions is more limited than those based on more complete

information, archaeologists must be constantly aware of research tools that may assist them

in any reconstruction of cultural systems.
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This chapter has sought to present a theoretical history of the use of analytical types

and the debates concerning style and function in archaeology by which the research method-

ology and conclusions of this thesis can be understood.  The need to understand not only

tion, is due to the relatedness of the two areas of inquiry.  Because archaeological types have

often been interpreted, or applied, as stylistic indicators, it is helpful to understand the ways

in which such types were and are constructed, and the significance and applicability of such

data analysis in post-culture history Americanist archaeology, and particularly in the research

presented in this thesis.
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CHAPTER 3

CHRONOLOGICAL AND CULTURAL BACKGROUND

This chapter will summarize the cultural and environmental history of the lower

southeast, in order to provide a context in which the development and use of tools of the

Bolen type can be understood.  Bolen hafted bifaces, commonly referred to as “points” or

“projectile points,” are found in large numbers in the southeastern United States and are

chronologically associated with archaeological sites dated to the late Paleoindian/Early

Archaic horizon, which extends from 10,000 to 8,000 years before present (B.P.) (Milanich

1994).  Radiocarbon dates from the Early Archaic Bolen component of the submerged Page-

Ladson site (8JE591A) average to approximately 10,090 ± 50 years (Dunbar et al. 1988;

Dunbar 2003), and from the Bolen-containing strata at 8LE2105 (Hornum et al. 1996) of

9875 ± 40 years.  At Dust Cave (1LU496), in Alabama, the “early side-notched” component

(also known as Big Sandy side-notched, comparable to Bolen in morphological attributes)

was dated to between 9190 ± 130 and 9990 ± 140 years B.P. (Driskell 1994:21).

Because the artifacts of the data sample are derived from a private collection, and

thus relatively limited provenience is available (which includes a lack of associations with

other archaeological materials), a brief description the lithic assemblages from three archaeo-

logical sites of the period is included in order to develop an understanding of the totality of

the toolkit of the communities of this region, and to assist in explaining the role(s) of the

type in question in the subsistence of the members of those communities.

Human settlement in the southeast

Human settlement in the American southeast is characterized by an hypothesized

transition from small, highly mobile groups of hunter-gatherers distinguished by their manu-

facture and use of “fluted lanceolate projectile points” (Anderson 1996:9), of which the most

well-known variety is a pan-geographic form known as “Clovis.”  This and similar artifact

types around the lower southeast are thought to span the time between 12,500 and 10,000
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B.P., from the “Early” to “Late” Paleoindian period (Anderson 1996; Faught 2004 in press).

During the late Pleistocene era, as average global temperatures increased following

the end of the last glacial maximum, the gradual rise of sea level heralded an end to the

cool, dry conditions of the southeast.  As the Florida aquifer filled, inhabitants of the area

would have benefited from increased access to water, escaping from the previous constraint

on settlement and the necessity of constant mobility as a means of remaining near sources of

water, and could have begun to settle in greater numbers, in more locations, and with a

greater degree of sedentism relative to earlier patterns.

The transition from high mobility to seasonal mobility characterized by series of

camps occupied during the winter or summer months is a hallmark of the theoretical shift

from “Paleoindian” to “Archaic” cultural patterns (Anderson 1996:35).  Anderson and

Hanson’s (1988) “band-macroband” model of settlement, based on archaeological data from

the Savannah River basin, suggests that there were two population organizational strategies

operating in the southeast during the Early Archaic period, from 10,000 to 8,000 B.P.  “At

the band level, coresidential population aggregates of from roughly 50 to 150 people were

proposed, occupying and moving primarily within a single drainage basin” (Anderson

1996:39).  These bands would have belonged loosely to “regional social entities or

macrobands” - of between 500 and 1500 people (Anderson 1996).  Early Archaic groups are,

regardless of decrease in mobility from the Paleoindian period, readily classifiable as hunter-

gatherers, since cultivation of food crops had yet to develop, and as such seasonal availabil-

ity of food resources would probably have influenced mobility and residence patterns of

Early Archaic inhabitants of the southeast, with the restriction of sources of potable water

having been eased (Anderson 1996).  Other considerations, particularly of access to lithic

raw materials, likely also played an important role.

It is within this ecological framework that the cultures of the southeastern United

States, specifically of Florida and Georgia, developed and adapted during the period from the

late Pleistocene periods through the early Holocene.  The Early Archaic cultural period was

influenced by dramatically changing climatic and environmental conditions, which in turn

impacted on the development of the cultures known from the archaeological record in this

area.  It is from this record that a basic description of the lithic assemblages corresponding to

Bolen and Bolen-like artifacts must come, due to the nature of the material sample analyzed
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in this study.  Hence, an examination of several such assemblages from carefully excavated

and recorded sites dating to the Early Archaic period is necessary, if any interpretation of the

possible function of these tools is to be made.

Sites with contextual information

Three major late Paleoindian/Early Archaic sites from the lower southeast for which

large and well-documented artifact assemblages are known, and for which suitable chrono-

logical and stratigraphic control was exercised during excavation are: the Harney Flats site

(8HI507), located in Hillsborough County, Florida; the Jeanie’s Better Back site (8LF54), in

Lafayette County, Florida; and “LE2105,” in Leon County.  The Bolen type site, Bolen

Bluffs (Bullen 1958), is not included here due to the relatively loose stratigraphic control

maintained by Bullen in his excavations.  Additional references shall be included as they are

required.  Discussions of each site are drawn from the publications detailing their excavation

and analysis, and thus each site’s summary is referenced by author and date only at the

beginning.  Any observations or interpretations made by the author of this paper are indi-

cated as such, as are any references inserted by this author.

Harney Flats (8HI507) (Daniel and Wisenbaker 1987)

The Early Archaic component at Harney Flats was identified by the recovery, from

context, of 10 Bolen points at depths of 108–155 cm below the surface.  These artifacts were

all located beneath a Middle Archaic component characterized by Newnan points, and were

“found in the same 60 cm vertical band” (Daniel and Wisenbaker 1987:33) as Simpson and

Suwannee points; the principal investigators were unable to separate these three forms

stratigraphically, attributing the co-occurrence of the two types to multiple occupations of the

same stabilized surface.  The purpose of this summary is not, however, to detail the sequence

of points discovered at Harney Flats, but to describe the accompanying lithic assemblage as a

clue to the possible range of functions for which Bolen hafted bifaces do not seem to have

been intended, and to begin to define a chronological sequence for the Florida Archaic

period into which the research sample for this study can be placed.

The total lithic tool assemblage, including points, at Harney Flats was divided broadly

into “bifaces” and “flake and core tool” categories (Andrefsky 1998).  Within this typology,

bifaces may be further subdivided into “hafted” and “unhafted”; flake and core tools, or

“nonbifaces,” can include formalized and expedient unifacial tools as well as any core identi-
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fied as having been used as a tool (Andrefsky 1998:74).  Bifaces recovered included a large

number of “preforms” interpreted as various stages of manufacture for at least two diagnostic

point types (Suwannee and Simpson) based on their overall shape and any present basal

morphology.  Additionally, a series of “lozenge-shaped bifaces” (Goodyear et al. 1983),

including one unusual serrated example, is described.  Use-wear analysis performed by the

investigators on the complete bifacial tools and “preforms” was mostly inconclusive, owing

to the apparent resharpening of many of the tools during their use lives.  Thus, function of

most of these artifacts is, at best, difficult to state with any certainty; some cautious interpre-

tation of a slight rounding of edges suggesting use on soft materials was made (Daniel and

Wisenbaker 1987:62).

Nonbifaces, or flake and core tools, at the Harney Flats site were divided into formal-

ized unifacial tools (which included end-, discoidal, and oblong scraper types), thick and thin

unifaces (labeled “expedient flake tools” by the authors), adzes, and cores (bifacial, unidirec-

tional, multidirectional, and “micro-cores”), and they considerably outweighed bifaces in the

total assemblage.  Use-wear analysis of the three scraper types yielded interpretations of

function ranging from use on materials ranging from hard to “medium” in a scraping motion

(defined as a motion roughly perpendicular to the orientation of the working tool edge), as

well as some possible cutting undertaken with at least one example of a discoidal scraper.

Possible gouging and scraping functions were apparently accomplished with several ex-

amples of oblong scrapers (Daniel and Wisenbaker 1987:63-75).

Thick unifaces were predominantly utilized in a scraping motion on hard to medium

materials; however a few also exhibit some damage to edges consistent with sawing or

chopping of similarly tough materials (Daniel and Wisenbaker 1987:76).  Thin unifaces,

defined by the authors as retouched flakes with working edges of ten millimeters or less in

thickness, were mostly indeterminate in use-wear analysis, although possible cutting actions

may have been observed on at least one specimen (Daniel and Wisenbaker 1987:79).  Fi-

nally, the analysis of five unifacial adzes mostly identified the expected damage associated

with heavy chopping/adzing activities, consisting of severe step-fracturing and microflaking

to the working edge (Daniel and Wisenbaker 1987).

Descriptions of “hard” or “medium” materials are generally interpreted as different

types of wood, indicating significant woodworking activities.  A lack of severely damaged
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edges hints at a minimal amount of processing of harder materials, such as bone or antler

(although antler may be soaked to a consistency of medium to soft wood for working).  Edge

rounding of the type noted on several scrapers, interpreted as the result of hide-working, has

been observed by analysts on experimental and ethnographic materials (Keeley 1980: Odell

1977; Vaughan 1981).  The presence of only light rounding on those bifaces, including

Bolens, exhibiting any wear at all suggests that they were employed most often in cutting

activities.  This would be consistent with an interpretation of such tools serving primarily as

knives.

Jeanie’s Better Back (8LF54) (Austin and Mitchell 1999)

First identified during a cultural resource survey, and excavated as part of a mitiga-

tion project prior to Florida Department of Transportation construction activity, the Jeanie’s

Better Back site is a “prehistoric archaeological site that consists almost entirely of lithic

artifacts” (Austin and Mitchell 1999:viii).  It comprises two primary components – a large

Early Archaic (Bolen) period assemblage, and a smaller segregated Middle-to-Late Archaic

assemblage – and a series of artifacts recovered from mixed levels.  As previously indicated,

the Early Archaic artifacts are of interest to this study.

As at Harney Flats, lithic artifacts were segregated as bifaces or unifaces (which

included retouched flake tools).  The Early Archaic component was identified by the occur-

rence of 30 Bolen hafted bifaces in situ and another 14 in mixed levels.  Of these, 19 were

complete specimens, 17 were proximal segments, and eight were medial or distal segments

(Austin and Mitchell 1999:38).  A series of preforms and possible adzes were the only other

bifacial tools recovered from the Early Archaic component.  The adze-like tools were classi-

fied as “Dalton adzes,” large bifacially-worked artifacts generally interpreted as having

served as woodworking implements.  These tools have been recovered previously in Bolen-

period assemblages such as the Page/Ladson riverine site (Dunbar et al. 1988), and at

LE2105 (Hornum et al. 1996).

Unifacial tools, including “Aucilla” adzes as well as a number of scrapers of various

descriptions (“ovoid” scapers, termed discoidal scrapers at Harney Flats; endscrapers; and

sidescrapers, or Harney Flats “oblong” scrapers), and a series of retouched flake tools, were

also recovered; as at Harney Flats, the numbers of these artifacts far exceeded those of any

bifaces present.  Many of these tools manifested mostly step fracture damage to the use
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edges, as well as minor polish consistent with utilization as scraping and light chopping

(adzes) implements.  Several flake tools exhibited signs of use in cutting/slicing and light

scraping activities, on materials both soft and hard (evidenced by rounding and by small step

and hinge fractures along the retouched edges) (Austin and Mitchell 1999).

LE2105 (Hornum et al. 1996)

8LE2105, a prehistoric site located in Leon County, Florida, is a “multi-component,

stratified site that includes cultural components dating from the Late Paleoindian/Early

Archaic, Early to Middle Gulf Formational, and Weeden Island period(s)” (Hornum et al.

1996:ii).  The site was well preserved, and provided multiple samples for radiocarbon dating

in addition to the large sample of archaeological remains of all types.  At 8LE2105, the

significant quantity of lithic remains, including tools and manufacturing waste (debitage),

made possible a detailed analysis of reduction strategies, raw material exploitation, and

activity areas (Hornum et al. 1996:64).

The Early Archaic component of LE2105 was recognized as such by the presence of

Bolen-type hafted bifaces, of which 12 were recovered in either intact or fragmentary condi-

tion.  In addition to these points, a number of “lozenge-shaped bifaces” were recovered

(similar to the Harney Flats sample); of these, several were observed to exhibit some degree

of apparent notching, potentially suggesting a function for the artifacts beyond that of “pre-

form.”  Two bifacial scrapers were also recovered, and were noted to have evidence of polish

from hafting wear, as well as both use fractures and polish along the tool edges indicating

their possible employment as woodworking tools.

Unifacial tools, including (but not limited to) endscrapers, sidescrapers, adze-like

unifaces, and notched scrapers were identified in the artifact assemblage associated with

Bolen and other Early Archaic tools.  Many of these displayed considerable formalization in

shape and size, although some were of a more “expedient” nature in form, exhibiting little

standardization in shape or size (Hornum et al. 1996).

If use-wear analysis on these tools was undertaken, it is not described in the site

report.  However, the overall distribution of artifacts and components of the total Early

Archaic assemblage are similar in composition to those from the previously described sites.
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 Conclusions

Steward (1955) noted that cultural development and change depends upon the eco-

logical circumstances of the members of that culture; “the theory and method of culture

ecology posit a relationship between the resources of the environment, the tools and knowl-

edge available to exploit them, and the patterns of work necessary to bring the technology to

bear upon the resources” (Murphy 1977:22).  It is important to recognize that although the

ultimate goals of archaeology include an understanding of cultural structure and superstruc-

ture, archaeologists generally only work with aspects of infrastructure as an interpretive base.

Therefore, knowledge of the environment in which a technology developed can aid in the

further examination of the technology itself, and the people who made and used it.  Further-

more, by including descriptions of three late Paleoindian/Early Archaic lithic assemblages of

known provenience and association, this chapter has attempted to provide a summary of the

additional elements of Early Archaic technology beyond Bolens, in an attempt to place Bolen

haftable bifaces into their technological context.
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CHAPTER 4

RESEARCH METHODOLOGY AND DATA ANALYSIS

The primary purposes of this chapter are: first, to describe in detail the research

methodology that was formulated and used during data collection, and to present the analy-

ses of those data.  This will include descriptions of dimensional measurements and discrete

attributes, as well as analytical methods applied to the resulting data.  The goal in developing

this methodological was to enable the salient details of every Bolen artifact to be recorded in

as complete a fashion as possible.  Because some aspects of the available data are of lower

quality than others, such as the low level of provenience information available for the

sample, there was a perceived need to ensure the greatest detail and highest quality of data in

other foci.

Research Questions

The chief questions driving this study relate to the morphological attributes of Bolen

bifaces, and what can be assessed about their roles in the daily lives of the people who made

and used them from an examination of those attributes.  The remarkable similarity of form,

both visibly and metrically, of Bolen and Bolen-like hafted bifaces from around the geo-

graphic areas encompassed by the state of Florida suggests frequent contact across the range

of Bolen-containing archaeological sites.  Part of this study will attempt to isolate which

attributes of Bolens can be considered stable in their expression and which are variable

geographically.  While a larger sample of similar artifacts derived from other regions of the

southeast has not yet been gathered to further validate such conclusions, the methodology

presented in the following paragraphs may enable such information to be added to the exist-

ing database at a later date.

The examination of the function of Bolen haftable bifaces, both utilitarian and stylis-

tic, is focused on the two chief aspects of the tool type: the blade, and the base.  All refer-

ences to Bolen segments will employ the terms distal or proximal, with distal referring to the
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tip of the artifact and proximal indicating the base.  The term “blade” will be used hereafter

for the segment of the artifact extending from the horizontal line defined by the upper mar-

gin of the notches distally to the tip.  The term “haft” refers to the portion of the tool extend-

ing proximally from the upper notch margins.  “Shoulder” and “barb” are used

complementarily to refer to the lateral extension of the upper notch margin; these terms are

rarely co-applicable to an artifact, since Bolens are typically symmetrical in orientation.

This research has proceeded from the assumption that a conceptual distinction can be

made between the blade and the haft, in that the blade is the portion of the tool which regu-

larly came into contact with materials being cut, planed, scraped, or otherwise modified,

while the haft, as a specialized portion of the tool produced to serve in affixing the tool to a

handle or foreshaft, did not undergo the same pressures of use and alteration.  This will be

addressed during analysis by reference to continuous and discrete data.  Measurement of

edge angles; of blade length, widths at specific points, and thicknesses at those same points

were undertaken to address this question, as was discrete scoring of blade shapes.

Focusing on the non-utilitarian aspect of Bolens, an additional point of interest re-

gards how stylistic information was expressed in artifacts fitting the Bolen type description,

if indeed it was at all?  The difference between what Sacket (1977) referred to as isochrestic

and iconographic style is of little concern at this stage, since the term “style” is here taken to

mean any variation in an artifact that, whether by conscious choice or individual variation in

manufacture, is in some way indicative of the identity of the maker of that artifact, or the

group from whence it came (Wobst 1977).  Thus, to identify and quantify the attributes of

Bolen hafted bifaces that function as stylistic markers is of critical focus in this research.

Beyond pure morphological variation within the sample, spatial distribution (as far as it may

be assessed from the data recorded by the collector) is of concern as well, and is included in

the analysis of stylistic variation.

Origins of the data sample

The data sample upon which this research is based was compiled from 200 specimens

made available to the author by the collector, Dr. Louis Hill.  Dr. Hill, a surgeon residing in

the Tallahassee area, amassed the artifacts comprising this collection over a period of ap-

proximately thirty years, through a combination of river-diving and terrestrial surface collect-

ing and digging around the lower southeast (see map, Figure 1).  The majority of those
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hafted bifaces utilized in this study were “river finds,” excepting one regional sample which

will be described in detail in a following section.

It is important to note the nature of the sample itself.  Because most avocational and

amateur archaeologists (i.e. “collectors”) tend to focus on the aesthetics of artifacts primarily

and other, if any, considerations afterward, any such collection will present substantial bias

in sampling strategy.  Collectors seek and gather artifacts where they are the most well-

preserved, and thus the most aesthetically pleasing.  Hence, the 200 artifacts included for

these data were almost entirely intact, a situation that is generally not the standard at indi-

vidual sites.  For every intact artifact recovered from an archaeological site, there are numer-

ous incomplete or fragmentary examples possessed of the same or greater amounts of

32

Suwannee River (Hill) ..........        ................... n = 19

Lake Bird (Hill) ....................        ................... n = 31

St. Marks River (Hill) ............       ................... n = 12

Wacissa River (Hill) ...............       ................... n =   3

Aucilla River (Hill) .................      ................... n = 80

Page-Ladson (8Je591) ............      ................... n = 17

Jeanie’s Better Back (8Lf54) .      ................... n = 22

8Le2105 ..................................       ................... n = 12

Harney Flats (8Hi507) ..........        ................... n = 10

LEGEND: SITE LOCATIONS AND SAMPLE

SIZES

(Not included: “Other” sample, n = 55)

Figure 1. Location map, known sites and geographic regions of origin for Hill Collection artifacts.



information (for example, broken artifacts may suggest the uses to which they were applied).

Because provenience of the Hill Collection is less refined than that of professionally-recov-

ered archaeological assemblages, usually restricted to the river in which they were found

(excepting 31 specimens, or 15.5% of the total n from the Lake Bird site (8TA143) and 55

specimens with no provenience), dating and correspondence with other sites is difficult, and

only broadly possible.  Thus, there is an increased reliance on the artifacts themselves for

morphological clues as to their time of manufacture and use, introducing an element of bias

to the analytical perspective.  Because of this, it is urged that further studies be based on

data compiled both from private and from scientific, well-provenienced collections, in the

interest of increased accuracy in data collection and conclusions.

Bolen type description

Bolen, defined in 1958, is a regional appellation of a complex of morphological traits

found throughout the eastern and southeastern United States, encompasses significant varia-

tion in form, to the extent that the Bolen type may be viewed in some respects as an order or

genus of characteristics.  Bullen’s (1975) type description includes five separate basal con-

figurations – four based on notch “style” (corner, side, expanded, and “high-notched”) and

one on concavity of the basal margin – applied to either of two “blade” morphologies, bev-

eled or “plain,” for a total of ten possible Bolen forms.  Using this set of characteristics

alone (and disregarding geographic considerations), it is possible to identify the presence of

Bolen-like hafted bifaces in most of the states east of the Mississippi River, although often

they are assigned to additional regional typological classes.  For example, types most closely

resembling Bolen include, but are by no means limited to (Hranicky 1994; Justice 1987): Big

Sandy side-notched and Big Sandy auriculate (identified in most states of the southeast),

Kirk corner-notched (found in nearly every state east of the Mississippi River), Otter Creek

side-notched (locations are confined mostly to the northeastern US), and Thebes (regions

include Indiana, Ohio, Illinois, and Missouri) (Justice 1987).

Morphologically, the artifacts comprising this sample span the range of variation

circumscribed by Bullen’s description.  In the selection of specimens for inclusion, no at-

tempt was made to limit the selection to a single notch style, or to beveled or plain ex-

amples.  As a result, the sample is in appearance representative of a cluster of types existing

throughout the eastern United States.  However, each artifact of the 200 in question is classi-

fiable as a variety of the Bolen type.
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For the purposes of this thesis, the artifacts were considered and described in the

following manner, taking into account the variation present within samples of this type (see

Figure 2, p.52) .  The blade may exist in an excurvate, almost lanceolate, form, interpreted as

the shape of an unexhausted blade.  The excurvate blade is wider at the midpoint than the

thickness at that point, almost always longer than it is wide, and may or may not manifest a

beveled edge.  Conversely, blade forms considered to be “exhausted” (i.e., excessively

incurvate) tend to be shorter, narrower, and often is somewhat-to-extremely incurvate, resem-

bling a corkscrew or drill in form.  When viewed from the tip toward the base along the

longitudinal axis, the edges show extreme beveling, usually defining a reverse-“S” shape

from upper left to lower right of the view.  Beveling was likely accomplished by pressure

flaking along one aspect of the tool edge (hypothesized by the size and shape of the existent

flake scars on Bolen edge bevels), and these flake scars may be apparent even prior to the

appearance of obvious beveling.

The haft is modified to accommodate a wrapped material, either cordage, sinew, or

some substitute thereof, and to fit into a handle of some form.  Hafting of the artifact was

likely accomplished by fitting the base into a slot prepared in the end of the grip or handle;

as a result, bases usually exhibit some fine longitudinal flaking originating at the basal

margin (“basal thinning”).  Notches may be formed from the sides of the original tool blank

(side-notching) or from the corners (corner-notching).  Bolens traditionally identifiable as

side-notched tend to be longer (distance from upper to lower notch margin) than do corner

notches, and may at times be expanded internally by means of additional flaking, which may

produce small barbs.  Some specimens are neither corner- or side-notched, but are what

Bullen (1968; 1975) termed high-notched, meaning that there is a shoulder, or barb at the

distal margin of the base, with the base itself tapering from the proximal margin to that

point.  These forms of variation were originally addressed during data collection, as ex-

plained below.

Methodology

In order to maximize the potential for data gathering, an attempt was made to exploit

nearly every available method of recording each artifact, in order that if these archaeological

remains should ever be lost, destroyed, or otherwise become unavailable to researchers, it

would be possible to recreate “on paper” the entire sample.
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A photographic record of all artifacts was made by means of an optical scanner, set to

a resolution of 150 dots-per-inch.  A 10 centimeter scale, measured and marked every 1

centimeter, was scanned and imported into each image, then verified by direct comparison

within the image-editing program (Adobe Photoshop).  Both obverse and reverse sides of

every artifact were scanned, and stored together for the purpose of providing a more com-

plete pictorial record of the sample.

Specimens were assigned catalog numbers based solely on the order in which they
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were measured, beginning with 0001 and ending with 0200.  The identity of the owner,

contact information, and any provenience (to the extent that it was known, including the

collectors’ specimen numbers) were recorded, as well as the identity of the recorder (the

author, in this case).

In order to facilitate as complete a quantitative description of each artifact as pos-

sible, a series of 13 separate dimensional measurements were made on each specimen (Table

1, Figure 2), in addition to weight.  The artifacts themselves were divided into conceptual

“segments” – the blade and the haft – to facilitate description and quantification of size and

shape.  Artifact aspects – obverse and reverse – were defined based on the location of the

collector’s specimen label (when present), indicating the reverse side, and arbitrarily as-

signed when no label was present – thus the left edge was that edge on the left side of the

artifact when the obverse side was facing the recorder.

Measurements were recorded by means of a set of plastic digital sliding calipers

precise to the nearest 0.01 millimeter (in the interest of limiting artifact damage due to

repeated measurement and handling), and were tabulated in a Microsoft Excel spreadsheet.

In the interest of consistency, the same set of calipers was used throughout data collection.

Weight was measured to the nearest 0.10 gram by an AccuLab© VI-6kg digital scale.  In

addition to dimensional metric data, edge angles were assessed, following the method pro-

posed by Dibble and Bernard (1980), using a specially modified set of stainless steel sliding
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Table 1. Definitions of metric data categories.

Measurement Definition

Length, maximum (MLNG) From artifact tip to base

Length, blade (BLNG) From artifact tip to distal projection of glade (includes shoulders/barbs)

Length, left notch (NLNGL) Maximum distance between upper and lower notch margins

Length, right notch (NLNGR) Maximum distance between upper and lower notch margins

Width, maximum (MXW) Maximum width on artifact, regardless of location

Width, artifact midpoint (MIDW) Width at point determined by 1/2 max length, measured from tip

Width, blade midpoint (MBW) Width at point determined by 1/2 blade length, measured from tip

Width, shoulder (SHW) Width at most proximal projection of both shoulders/barbs

Width, notch (NW) Width at midpoint of notch

Width, base (BW) Maximum basal width

Thickness, maximum (MXT) Maximum thickness of artifact, regardless of location

Thickness, midpoint of blade (MBT) Thickness at point determined by 1/2 blade length, measured from tip

Thickness, notch (NT) Maximum thickness of notch



calipers to measure the required points, and the appropriate trigonometric formula for ex-

trapolation of edge angles from those data.  Angles were measured at the midpoint of the

blade on both edges, and at the proximal margins of the blade (generally corresponding to

the lateral edges of the barbs).

Besides metric data (continuous variables), a series of “non-metric” or discrete vari-

ables were assessed for each artifact, and included the edge which beveling was observed,

convexity or concavity of the base, degree of in- or ex-curvation of the blade, the score for

upper and lower notch margins, and presence or absence of basal grinding.  These were

further refined during the course of the analysis, and were included in order to provide for an

additional method of evaluation of the overall morphological variation present in the sample,

and as a possible means of identifying patterns of variation possibly indicative of significant

variation.  In the interest of limiting observer bias in the evaluation of the artifacts based on

these criteria, the elements of the basal morphology were “split” into minimum constituent

attributes.

Notches were considered as consisting of two separate attributes – an upper and a

lower margin – and were scored on an eight-point scale based on their closeness to an imagi-

nary line defining the 30°, 45°, 60°, 90°¸120°, 135°, 150°, and 180° points relative to the

longitudinal axis of the artifact (Figure 3).

Additionally, whereas the horizontal edge defining the proximal extent of the haft –
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Figure 3. 8-part scale used in scoring upper and lower notch margins.



the “basal margin” – could be considered as one of three possible configurations (convex,

straight/flat, or concave), basal “ears” were divided into six possible forms based on obser-

vation of variation within the sample, and scored accordingly.  These forms can be envi-

sioned as the result of a conjunction of the lower notch margin and the basal margin, and

were labeled: upturned triangular, straight triangular, downturned triangular, upturned square,

straight square, and downturned square.  While this is by  no means the only method of

quantifying the aforementioned morphological traits, it accomplished the goal of reducing

interobserver bias in recording these attributes (as tested by this author and Dr. Michael

Faught, the author’s major advisor and an analyst familiar with Bolen morphology).  In

combination with numeric data and the photographic record, these methods provide detailed

descriptions of the artifacts which will allow further investigation in the future, in the event
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Figure 4. Basal morphology scoring types – exemplary ear morphology on right side of artifacts in all

cases pictured above.



that new methodological approaches are developed, or to revisit these analyses.  In order to

augment the available data, and to provide additional contextual information to the sample,

Bolen samples from the Harney Flats site (n = 10) (Daniel and Wisenbaker 1987), Jeanie’s

Better Back (n = 22) (Austin and Mitchell 1999), 8LE2105 (n = 12) (Hornum et al. 1996),

and the Page-Ladson site (n = 17) (personal communication, Dunbar 2003) were added to

this non-metric analysis by scoring detailed photographs and illustrations for attributes of the

basal morphology, increasing the total available for comparison of basal morphological

features to 261.

Finally, in order to test for some degree of possible comparison regionally, the loca-

tions at which the artifacts of the sample were collected were coded numerically, with a

possible five regions and an “other” category, subsuming in that last those artifacts which

bore no provenience data of any type.  The actual locations of each find were not recorded,

and it was decided that, barring more specific information, artifacts would be grouped by

river valley – the level of provenience available.  Thus, all finds from the Aucilla River were

grouped together as “7”, despite the relatively large area over which these finds could have

occurred.  Other categories were as follows: the Suwannee River was labeled “1”; Lake Bird,

“2”; St. Marks River, “4”; Wacissa River, “6”, and “other,” “10.”  Artifacts added to the

sample from published material were labeled: Page-Ladson, “11”; Jeanie’s Better Back, “12”;

LE2105, “13”; and Harney Flats, “14”.  With the exception of the material (n = 31) from the

Lake Bird/Ross Bay site (8TA143) (Gramly 1994), found in a single location  roughly 120

square meters in size, river valley origin was the extent of the locational data available.  The

category of “other” included all artifacts which were recorded but had no provenience data

associated with them.

Statistical analyses were conducted using the Systat 10 package, the then-most recent

version of that SPSS-based program.  Some limited graphic display of the distribution of

many of the artifacts was possible with relative ease with this software, and yielded some

provocative results suggesting further (and more complex) statistical analysis.

Basic statistical functions, including mean, mode, standard deviations and errors were

applied, focusing on those continuous data categories deemed appropriate to defining dimen-

sional similarity and/or difference.  More complex statistical methods, such as principal

components/factor analysis and calculations of correlation were employed where necessary to
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provide corroboration for patterns of variation suggested  by simpler analytic methods.

This methodological approach was designed in an attempt to make the best possible

use of a sample of archaeological material representative of the sort of data typically con-

tained within the larger private collections in the state of Florida and elsewhere.  While there

is a recognition that these data are contextually limited by the collection methods employed

by private individuals, it is believed that this research can assist in providing a practical

demonstration of the degree to which privately collected and owned artifacts may contribute

to the body of knowledge of the human cultural past.

Data Analysis

This section focuses on the analysis of data gathered from the research collection

during this thesis research.  The data, of both continuous and discrete categories, should

provide support for both the methodological distinction of the blade and the haft of Bolen

haftable bifaces, but also hypotheses of likely tool function and the possibility of regionally

variable stylistic attributes among the artifacts of the sample.

Characteristics of the sample

Each of the 200 Bolens in this research sample was manufactured from a form of

cryptocrystalline raw material, usually termed “chert” in North America.  Sourcing of indi-

vidual raw material types was not attempted, due to the frequent patination of riverine speci-

mens in the sample.  The materials represented vary from exceedingly fine-grained examples

resembling glass in their texture and fracture patterns to types of poorer quality which in-

cluded fossil inclusions and pockets of miniscule crystals.  It is possible, however, that some

specimens from the Lake Bird/Ross Lake site (8TA143) were manufactured not from “chert,”

but from what is often termed “silicified (fossilized) coral,” (Gramly 1994:47) a higher-

quality raw material than the more commonly available cherts, which provides improved

control in removing waste flakes from tools.  Callahan (1979) provided a useful scale for the

determination of the quality of raw material, based on the ease of workability of the material

in question.  On a scale of 0.5 to 5.5 (with “usable” materials rated from between 1.0 to 5.0)

Callahan graded most cherts between 3.5 and 4.  Obsidian, by comparison, rates between 1.0

and 1.5, and is considered by modern “flintknappers” as a nearly ideal natural material for

controlled flaking of lithic tools.
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It is important to note that the workability of lower-quality cherts may sometimes be

improved by the controlled use of heat-alteration techniques (Bleed and Meier 1980;

Mandeville and Flenniken 1974; Purdy 1974).  These techniques produce changes in the

structure of the material itself, and result in materials that are more glass-like and fracture

more easily (Purdy 1974:51).  The effects of heat treatment are usually apparent, both in the

changes in color of such materials (Collins and Fenwick 1974), sometimes producing red and

reddish-brown shifted resulting from the oxidation of iron particles suspended in the mate-

rial, and in the increased waxy appearance of flake scars (a “naked-eye” characteristic of the

heat-induced change in structure of the material).  Although recordation of possible heat-

treating was attempted, the frequent patination that resulted from centuries or millennia of

river submergence (and awareness that patination removal had been attempted by the collec-

tor) made consistent observation of this characteristic quite troublesome, and ultimately

produced unreliable results.

Function and style in the Hill Collection

This thesis takes the position that Bolen haftable bifaces are physically divisible into

two segments: the functional segment (the blade) and the stylistic segment (the haft).  While

there may be overlap between the two, such as hafts damaged during Bolen use as projectile

points, the following section is presented to explain this conceptual distinction as it is sup-

ported by the data collected.

Determination of function among Bolens

The average artifact in the data sample (n=200) measured 51.14 mm in length, while

41.30 mm was the average blade length.  The mean notch length for the left notch was 7.10

mm, and 7.31 mm for the right.  Measurements of width included the maximum (mean:

27.59 mm), midpoint of the artifact (mean: 20.10 mm), midpoint of  the blade (mean: 17.51

mm), shoulder/barb width (mean: 26.83 mm), and notch and base widths (mean: 15.56 mm

and 23.70 mm, respectively).  Maximum thickness (average: 7.76 mm), blade thickness at

the midpoint mean: (7.16 mm), and notch thickness (mean: 6.19 mm) were also recorded, as

was weight (mean: 9.43 g) (see Figure 2 for illustration of measurement points).

Edge angles, measured at the midpoint of each blade edge and at the base of the

blade (usually at or immediately distal to the shoulder/barb of the artifact), produced mean

values of: 66.56º (left edge, midpoint), 62.83º (left edge, shoulder), 67.88º (right edge,
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indicates a large amount of variation; a small C.V. relative to mean value indicates a small

amount of variation.

Table 2 illustrates that the greatest values for skewness are found among left and right

notch length, and for weight; this suggests a greater percentage of Bolens with notch lengths

and weights nearer the maximum value of those categories.  Likewise, these same variables

show the highest kurtosis values: they are the least varied in their distribution among metric

variables.  This suggests a standardized length of Bolen hafts, and was confirmed by a

calculation of haft length based on the subtraction of the blade length from the maximum

length of each artifact (Table 3).  However, it must be noted that left and right notch lengths

for single tools do not always equal each other; the Pearson r value for these variables is

only 0.7273.  Haft length calculations must be considered with such deviations from the

“ideal” Bolen.

Average haft length was 9.85mm (the mode for haft length was 10.0mm), while

standard deviation of the calculation was only 1.94mm.  Skewness and kurtosis were com-

puted to 0.16 and 0.19, respectively.  These values indicated a low degree of variability in
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Table 2.  Descriptive statistical calculations, regardless of spatial distribution (n = 200).

Measurement Mean Mode Max. Min. Range St. Dev. C.V. Skew. Kurt.

Length, Midline (mm) 51.14 46.5 90.2 26.4 63.8 11.3 0.22 0.6 0.61

Length, Blade (mm) 41.3 31.5 81.5 17.7 63.8 11.12 0.27 0.71 0.78

Length, L. Notch (mm) 7.1 7.1 15.8 4.3 11.5 1.61 0.23 1.28 4.22

Length, R. Notch (mm) 7.31 6.6 14.3 4.4 9.9 1.64 0.22 1.19 3.04

Width, Max. (mm) 27.59 28.2 38 19.2 18.8 3.51 0.13 0.48 0.27

Width, Artifact Midpt. (mm) 20.1 23.2 30.2 9.1 21.1 4.21 0.21 0.03 -0.36

Width, Blade Midpt. (mm) 17.51 18.8 28.6 7.5 21.1 4.34 0.25 0.25 -0.43

Width, Shoulder/Barb (mm) 26.83 28.2 38 11.2 26.8 3.92 0.15 0.01 1.05

Width, Notch (mm) 15.56 15 21.2 10.6 10.6 2.07 0.13 0.42 -0.09

Width, Base (mm) 23.7 23.7 34.5 15.2 19.3 2.9 0.12 0.03 1.01

Thickness, Max. (mm) 7.76 7.6 10.8 4.1 6.7 0.99 0.13 0.01 0.85

Blade Thickness, Midpt. (mm) 7.16 7.4 10.4 3.2 7.2 1.04 0.15 0.02 0.77

Thickness, Notch (mm) 6.19 6.2 8.4 2.8 5.6 0.85 0.14 -0.28 1.71

Weight (g) 9.43 8 25 4 21 3.9 0.41 1.29 2.32

Table 3. Descriptive statistics for haft length; haft length = maximum artifact length – blade length

Measurement Mean Mode Max. Min. Range St. Dev. C.V. Skew. Kurt.

Haft Length (mm) 9.85 9.7 16 5 11 1.94 0.2 0.16 0.19



haft lengths for Bolen haftable bifaces.  Additionally, base and notch widths display variation

similar in nature to that of notch lengths and to the calculated haft lengths of Bolens within

this collection.  While standard deviations are greater for these variables (notch width devia-

tion was 2.07mm, while base width deviation was 2.9mm), skewness and kurtosis as shown

in Table 2 additionally suggested a general distribution across the limited range of values.

Finally, notch thickness exhibited an average value of 6.19mm (and a mode of 6.20mm), and

a standard deviation of only 0.85mm.  A skewness value of –0.28 indicates a slight asymmet-

ric shift toward the lower end of the range (the minimum value for notch thickness was

2.8mm, but values below 4.0mm were only observed on two specimens, at 2.8mm and

2.9mm), and a kurtosis of 1.71 suggests some peakedness of the distribution of values,

indicating a relatively tight cluster within the distribution.

Coefficients of variation for haft dimensions ranged from 0.12 for base width, to 0.13

for notch width, to 0.14 for notch thickness.  Curiously, notch width exhibited the same

coefficient value as maximum width and maximum thickness.  This may be suggestive of

additional correlation of haft dimensions with overall dimensions of the tools.  However,

maximum width frequently was measured at the base (33 artifacts) or at the shoulders/barbs,

and an average of C.V.s for these dimensions results in a value of 0.135.  Thus, the C.V. for

maximum width does not appear to be of significance as a measure of true variation of haft,

or artifact, dimensions, but merely expressing an unexpected average of base width and

shoulder/barb width.  These calculations, taken together, suggest that dimensions of the haft

were constrained to a fairly limited range of length, width, and thickness, and makes a strong

case for the possibility that observed variation in discrete attributes of haft morphology can

thus be considered stylistic rather than functional (see “Determination of style among

Bolens,”).

Whereas the haft appears to be stable dimensionally, dimensions of blade length and

width vary dramatically throughout the artifact collection.  Blade lengths cover a range of

values from 81.5 - 17.7mm, a span of 63.8mm.  These lengths exist in a linear relationship

not only with the range of artifact lengths (r  value of 0.9852), but also with weight (r  value

of 0.8349).  Blade widths, restricted to a much smaller possible range, nevertheless span

21.1mm, from 28.6 – 7.5mm (however, only exhibit a correlation of 0.6438 with weight,

0.4234 with blade length, and 0.4072 with artifact length).
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Standard deviations for blade length – 11.12mm – and for blade width – 4.34mm –

further emphasis this distribution.  Likewise, skewness values for these variables suggest no

significant concentration toward the lower or upper end of the range, although mean and

mode values indicate greater numbers of artifacts in the smaller values.  Kurtosis values for

blade length (0.78) and for blade width (-0.43) are demonstrative of minimal peakedness, or

clustering, in the overall distribution of these values (Figures 5 and 6).

Bolen blade dimensions of length and width vary along a natural curve, which seems

to suggest that this variation stemmed not from the maker’s initial design, but from a gradual

reduction resulting from re-sharpening and maintenance strategies employed for these tools.

Examination of the only discrete variable relating to Bolen blades which showed significant

variation, blade “form” (rated from excurvate to incurvate), seems to corroborate this hy-

pothesis.

Bolen blades showed significant discrete, as well as continuous, variation within the

sample.  As Figure 7 illustrates, an apparent continuum of form was evident in the range of

variability of the artifacts, transitioning from an highly excurvate form to a highly
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Figure 5. Blade length distribution within the Hill Collection.
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“incurvate” form.

Analysis of the distribution of these forms within the total n of 200 produced a

similar representation to those in Figures 5 and 6, describing a natural bell curve.  Straight

edges were observed most often of the five subtypes (“extremely excurvate,” “moderately

excurvate,” “straight,” “moderately incurvate,” “extremely incurvate”) for 57 artifacts

(28.5%), with the next most frequent shape (“moderately excurvate”) occurring on 48 arti-

facts (24.0%), followed by “moderately incurvate” on 39 specimens (19.5%), “extremely

excurvate” on 33 specimens (16.5%), and finally “extremely incurvate,” on 23 Bolens

(11.5%) (see Figure 8).

The concentration of Bolens within the “straight” (Category 3) variety of blade form,

when corroborated with continuous data of length and width, suggests that Category 3 is an

intermediate stage during the reductive/maintenance process.  The  clustering of blades

within apparently intermediate stages, combined with the observation of a progression of

forms from “new” (or longer/wider) to “exhausted (narrower and/or shorter) provides sug-

gests that variation observed within the sample results from modification during the tools’
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Figure 6. Blade width distribution within the Hill Collection.



use lives, rather than initial choices (intentional or unintentional) of design during the manu-

facturing process.  The  previous examination of haft dimensional stability provided evidence

that any observed variation in haft morphology might be considered stylistic, due to the

highly standardized nature of haft dimensions.  When contrasted to the variability observed

in the blade, a case can be made for the aforementioned conceptualization of function as

being expressed in the blade segment, which shows variation indicative of gradual reduction,
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Figure 7 Continuum of blade forms for Bolen haftable bifaces.

Figure 8. Distribution of blade forms (discrete) in Hill Collection.
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while style may be expressed in the haft morphology, which appears to manifest a significant

degree of stability in dimensional measurements.

Bolen function: blade dimensions and morphology

Evaluation of the blades of Bolen hafted bifaces for information regarding functional

applications proceeded from the perspective first that Bolens themselves represent a roughly

standardized form, identified at archaeological sites across the southeastern United States

(Justice 1987; Bell 1979), intended to serve a variety of functional applications, and that

morphological analyses of artifacts (function from form) can yield useful data.  By means of

such methods as microwear analysis, many archaeologists have attempted to show that

certain functional uses and the materials to which artifacts are applied during their use-lives

leave traces, both in the form of damage (directional scratches and microfractures to the

edges) to the artifacts themselves (i.e., Semenov 1964; Tringham et al. 1974; ), and in the

accumulation of distinctive “polishes” (i.e., Keeley 1980) resulting from extended use on

specific types of materials such as wood, meat, or hide and the motions required for those

uses.  Unfortunately, the combination of 1) the requirement of extensive experience and

training required to identify such traces, and 2) the post-depositional processes which acted

upon most of the artifacts in the sample during their time in riverine environments made

such methods difficult to accomplish with a sufficiently large number of artifacts to justify

such analysis.  Thus, it became necessary to turn to more accessible techniques which, while

lacking in amount of specific information they could produce, can nonetheless suggest

certain conclusions regarding the utilitarian function of Bolen hafted bifaces.

Wilmsen (1968) studied the distribution of edge angles present in a sample of 1,448

Paleoindian lithic tools, and found bimodal clustering, with the first cluster in the interval of

26º-35º and the second from 46º-75º.  He suggested potential uses for tools falling into

different ranges within that interval, and indicated that edges of between 66º and 75º were

most often found on distally-retouched tools (40% of distally retouched and 9% of laterally

retouched).  His interpretation of edge function centered around four potential uses: “(1)

woodworking, (2) bone-working, (3) skin softening, and (4) heavy shredding” (Wilmsen

1968:157).  The more robust a tool edge is (the steeper the angle and the greater the amount

of material closer to the working edge) the more force it can withstand during use.  As has

been observed among the Bolen artifacts with regards to a general decrease in width relative

to an increase in edge angle value (a mild inverse relationship being indicated by an r value

47



of -0.360), Wilmsen suggested that increased steepness (in his case, steepness increased as

length of distally-retouched tools decreased) was a result of multiple resharpenings (Wilmsen

1968:159).  It is possible that (1) the presence of serrations, and (2) the tendency toward

different values of angles for left and right edges are indicators that Bolens were sharpened

and maintained to serve a variety of different uses, including cutting, sawing, and scraping/

whittling.  Furthermore, observation of tip modifications on several artifacts (Figure 9)

indicates that occasional uses as drills were not uncommon, although there was little indica-

tion of this use with blade forms of types 3-5.

Tip modification seems to have been restricted to shorter, wider-bladed tools, a

logical decision owing to the increased stability and ability to resist excess torsion present in

such blade shapes (the transition toward the more extreme beveled edges left little material

to resist bending and twisting stresses in the event of activities such as drilling), and was

possibly a method of recycling broken or otherwise damaged tools.

Computation of Pearson correlation coefficients (the r value) for the relationship

between the left and right midpoint edge angles and measurements related to the dimension

of the tool blades, and weight, revealed few significant correlations.  There was no signifi-

cant relationship between edge angle and blade length, for example, a fact illustrated by a

Pearson r value of -0.1117 for blade length compared to the left edge angle, and -0.1705 for

the right.  Nor did the distribution of angles across the sample exhibit any form of modality,
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Figure 9. Foreshortened Bolens with modified tips, hypothesized use as boring tools following reduction



suggesting tool “classes.”  In fact, the largest correlation coefficient was between the left and

right blade midpoint edge angles - a value of 0.630, which is considered to represent a

moderate correlation.  Somewhat smaller was the correlation between edge angles and the

angle measured at the base of the blade, on the lateral edges of the barbs (an average r value

of 0.440).  By contrast, correlation between weight and blade length (variables which are

closely related, owing to their mutual natures as indicators of artifact size) was 0.835, while

correlation between artifact length and blade length was 0.985 (as expected).  Of particular

interest was the r value for the relationship between blade thickness and edge angle (0.232

for the left edge, 0.191 for the right), suggesting that blade thickness did not exert great

influence over the degree to which artifacts might potentially be reduced/resharpened.  In-

stead, it remained quite stable throughout the sample, with a range of only 7.20mm (from

3.20mm to 10.40mm), a mean value of 7.16mm (with a standard deviation of 1.04mm),

median value of 7.20mm, and a mode of 7.40mm.

This is borne out by the relationship of ranges of blade thickness segregated by the

discrete scores of each artifact’s blade (excurvate to incurvate), which shows that, even as

blade shape transitions from “extremely excurvate” to extremely incurvate,” average blade

thickness for category varies by less than 1.0mm (a maximum of 7.70mm, and a minimum of

6.88mm).  The average value for “extremely excurvate” blades is, however, the greatest at

7.70mm; however the second highest value is for “straight” blades, at 7.32mm.  Likewise,

although average edge angles for both left and right edges (measured at the midpoint of the

blade) increase from 61.75º for “extremely excurvate” to 70.35º for “extremely incurvate,”

these angles are well within the range posited by Wilmsen (1968) to be applicable to more

robust cutting, scraping, whittling, and sawing tasks (Wilmsen 1968:157).

The previous section provides arguments in favor of the consideration of Bolen

haftable bifaces as multipurpose, hand-held implements.  However, although their design and

continuum of forms indicates that these tools are likely to have been employed for a variety

of tasks as was required of them, common terminology within much archaeological literature

refers to artifacts such as Bolens as “projectile points,” or sometimes “PP/Ks,” an abbrevia-

tion for “projectile points/knives,” in an attempt to reduce the one-dimensional interpretation

of these artifacts solely as hunting equipment.  As the previous discussion suggests, there is

good reason to suspect that the Bolens within this research collection served as multi-pur-

pose tools much of the time.  The following discussion addresses whether or not they can be
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additionally viewed as projectile points as well.

Projectile points are defined essentially the distal end of a projectile that is either

thrust, thrown, or otherwise projected toward a target.  The tip provides the projectile with a

hard, sharp point that, upon contact with the prey, enables that projectile to penetrate at the

point of impact, causing damage which renders the target injured or near death.  Projectile

points of metal, stone, bone, antler, wood (bamboo is particularly efficient in this applica-

tion), and ivory are known from all regions of the world, and from every modern Homo

sapiens technological complex (as well as earlier species, including Neandertal, as repre-

sented by the Mousterian lithic industry).  The material from which a projectile point is

manufactured is dependent on the choices of raw materials available to the maker, the skill

of the person fashioning the tool, and the use to which that point will ultimately be put.

It is important to stress that in many archaeological situations, the effect of post-

depositional processes on the remains of human activities have created an unbalanced view

of ancient tool assemblages, reducing most organic materials to their constituent elements

and leaving the harder, more inviolable materials behind – for example, stone.  Thus, any

discussion concerning the potential function of lithic artifacts must take into account the

potential existence of alternatives within the technological framework of the archaeological

culture in question, and view functional interpretations with the degree of ambiguity that is

due them.  This is particularly necessary when considering the utilitarian purpose of Bolen

haftable bifaces in the technology of Early Archaic southeastern peoples who made and used

them.  In light of unequivocal examples of projectile points manufactured from antler tines,

particularly of one such implement found embedded in the auricular surface of a male pelvis

at Windover (8BR246), an early Middle Archaic-period site, which resulted in that

individual’s death, it is useful to examine claims that Bolens functioned as projectile points

with a critical eye.

Among the lines of evidence available to address the question of how often, if at all,

Bolen haftable bifaces were employed as elements of projectile weapon systems are: the

existence of impact-related fractures of the tip, blade, and hafting area of Bolens; the charac-

teristics of the artifacts which would have rendered them either suitable or unsuitable for

their inclusion in such systems (such as weight and the dimensional aspects of length, width,

and thickness); and comparison of the metric characteristics of Bolens with known or experi-
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mentally successful dart points.  This section will examine these lines of evidence and seek

to address these questions.

Concerns related to the relative amount of effort required to produce a stone tool like

a Bolen, when compared to a bone or antler point, are appropriate when considering the

existence of impact or impact-like fractures of these artifacts.  Ellis (1997:57) indicates that

the brittleness of stone points in a projectile situation may have presented an unacceptable

level of waste in many cases.  As he stated, following Bleed (1986), “because of their deli-

cate nature they: (1) require a considerable amount of time and energy to produce; and (2)

are much less reliable and maintainable weapons” (Ellis 1997:57).  The possibility that stone

points could shatter, or break beyond the ability to rejuvenate them, on a single missed

projectile launch is circumstantial in the extreme when viewed as the only evidence against

the use of Bolens as projectile points.  In defense of stone projectile points, Knecht

(1997:201) draws attention to the superior cutting ability of stone over antler or bone points,

resulting in greater amounts of tissue damage and blood loss and, ultimately, a quicker kill.

However, when combined with infrequent observations of damage unequivocally caused by

impact, even when examining an admittedly biased sample as the Hill Collection and arti-

facts which appear to have functioned for long enough to retain significant modification of

the edges, the data suggest that uses of Bolens as components of projectile armatures were

not necessarily the rule.  In addition to the data sample used for this study, data gathered at

two Bolen-period archaeological sites – Jeanie’s Better Back (8LF54) and 8LE2105 – were

used to provide a more suitable comparative framework for the examination of impact frac-

tures.  Prior to investigating the frequency of such fractures, however, it is first appropriate

to provide some basic description of what types of damage may be considered to be evidence

of impacts.

The same characteristics of cryptocrystalline stone which make it suitable for the

controlled fracture necessary to shape it into useful tools contribute to its weakness when

employed in high-energy activities (Knecht 1997:203).  Impact fractures generally occur in

one of three ways.  First, a glancing impact along the flat of the stone point can cause a

bending fracture, the result of transverse forces applied perpendicular to the flat of the blade

segment and leading to a “snap” fracture distinguished by a break roughly perpendicular to

the long axis of the point.  Such a fracture can occur at any point along the length of the

blade or at the area where the point is held rigidly in its haft.  Such breaks may be character-
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ized by an overhang on the margin of the detached segment opposite the point at which the
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Figure 10.  Breakage from Jeanie’s Better Back site interpreted as “snap” impact fractures.  At left, mid-blade

fracture resulting from impact to flat of blade.  At right, haft snap. (Images from Austin and Mitchell 1999:36-37).

Figure 11.  Hill Collection: Breakage interpreted as impact to point of artifact (Specimens #0048 and

#0091:epair on specimen #0091 highlighted to indicate actual margin of break)



force was applied and a corresponding scar on the objective segment (objective segment here

refers to the proximal section of the artifact which includes the haft and is presumably held

immobile within that haft relative to the distal segment).  This type of break may also leave

no overhang or scar on either the detached or objective fragments, or it may result in the

removal of a small flake opposite the point of impact and be noted as a scar on both the

objective and detached segments.  Because of bias within the Hill Collection, the only avail-

able image of this type of damage was found as an illustration from the report of the Jeanie’s

Better Back site, and may be viewed in Figure 10 below.  As such, there is no percentage of

such damage represented in this data sample.

Second, upon its delivery into a hard or rigid target, the tip of the point may break in

one of two fashions.  Either it is driven off as the impact forces transition through the

tip along one surface, in which case the resulting damage resembles a intentional flake

removal similar to a miniature channel flake (Figure 11: #0048, above); or, the force will

travel along one edge or another from the tip, producing a burin-like break, such as that

illustrated by #0091 (Figure 11).
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Figure 12.  Hill Collection: Breakage symptomatic of impact damage (Specimens #0117, #0172).  #0172 shows

multiple fractures, considered more likely in the case of impact damage (owner has “restored” elements, but

both ears and left barb are missing).



Third, damage to the hafting area, specifically to the barbs (or shoulders) and to the

basal ears, may be apparent in the form of complete cleavage at the origin of the barb or ear,

and can be caused by collision of the point with a hard or rigid object, which in turn causes

the point to move within the haft, leading to forces transmitted into the barbs and ears.

Because sinew, assumed to be utilized along with resinous materials to retain the point in its

haft, dries to a somewhat malleable, but generally rigid, state, in a brief but forceful impact

the forces of that impact could result in this type of breakage.

Although this is often considered as impact damage, there are few apparent sources

available describing the extent of damage which is viewed as “impact” associated.  Because

the barbs and ears of the point are relatively fragile in any situation, post-depositional pro-

cesses are as easily implicated in the occasional appearance of one- or no-eared or –barbed

points, the author was forced to conclude that situations in which the barb or ear was com-

pletely removed could be considered to be potential evidence for impact, but that instances

in which some part of either element was retained, post-depositional activities within the site

was more likely to have been the culprit.  With that in mind, Figure 12  illustrates examples

of possible impact breakage of this third variety.

As previously referenced, although some types of damage are unlikely to be repre-

sented in private collections, owing to the tendency of collectors curate whole artifacts, the

representation of minor damage (damage which does not influence the aesthetics of artifacts)

is perhaps less skewed.  This is particularly so in the case of this collection; the owner has

become skilled at the fabrication of replacement artifact features (tips, barbs, and basal ears)

and frequently produces replicas which he attaches with a non-permanent adhesive.  Thus,

some artifacts which might be passed over by others as incomplete were retained, providing

a better representative sample of breakage of features of the haft (barbs and basal ears).

Of the first form of damage, involving lateral and haft snaps, there are no examples

present in this collection.  This is to be expected, since typically both pieces do not remain

together and the collector, who has attempted refitting on occasion, did not choose to attempt

to fabricate a repair of such magnitude.

Damage to artifact points and blades (channel flakes and burination) was much less

common in this sample than breakage of basal attributes (whether as a result of collection
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bias, functional bias, or a combination of the two is uncertain).  In total, only two artifacts

(1.0%) appear to have been damaged in such a way that could suggest impact with a resistant

target.   These two, specimens #0048 and #0091 (Figure 11), exhibit each of the two differ-

ent types of apparent fracture.  #0048 (Figure 11) manifests a narrow, straight flake scar,

apparently driven from the point along the ridge created by the left edge bevel on one side.

This scar terminates in a small step fracture, and there are no flake scars present overlaying

the feature in question, suggesting that there was no additional maintenance activities per-

formed on that artifact following the break.  It is therefore possible that #0048 was discarded

following the incurred damage.

Specimen #0091 displays a different variety of break, of the form often termed

“burination.”  Because the owner of the artifact had restored the tip with a transparent sili-

cone gel, a detailed examination of the surface of the break was not possible.  However, an

inspection of the obverse and reverse faces of the implement suggested a steep angle of

breakage, nearly perpendicular to the long axis of the tool.  The break itself extends a linear

distance down the blade of 20.9mm if measured along the midline, and follows the right

(noted from the obverse face of the specimen) edge.  The angle and shape of the break

suggests an impact from the left side, approximately 3.9mm from the tip, which fractured the

blade and drove off several millimeters of the point, traveling along the right edge for a

distance of 24.5mm (measured along the edge), eventually running off the edge of the tool (a

smooth, rather than a step or hinge, termination).  Like specimen #0048, this artifact appears

to have been abandoned following the damage; there does not appear to have been any

attempt to re-shape the edge by pressure or soft-hammer percussion, and the tip has not been

remade.

Damage to the barbs and basal ears, as illustrated in Figure 12, was the most common

in the assemblage.  Specimen #0172, exemplary in exhibiting both barb and basal ear dam-

age, is missing its left barb and both right and left basal elements (which have been repaired;

the presence of dental paste replicas of these parts is clearly apparent).  Specimen #0117

exhibits damage to the left basal ear, cleaved at the point at which it extended beyond the

notch.  This type of damage is seen on a total of 15 artifacts (7.5%), with four artifacts

(#0172, #0121, #0114, and #0097) showing multiple instances.  The majority of damage of

this type was incurred by the left basal ear (10 specimens, or 5.0%), with three of the four

artifacts (#0172, #0121 and #0114) exhibiting this type of fracture.  Right basal element and
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right barb fractures were observed on four and three artifacts, respectively (2.0% and 1.5%),

with specimen #0097 displaying concurrent breakage of these features, and specimen #0114

exhibiting breakage to the right barb.  Three artifacts showed fractures of the left barb (in-

cluding specimens #0121 and #0172), comprising 1.5% of the total.

Fractures to the tip and basal attributes, if they resulted from impacts, suggest that at

least some of these Bolen bifaces found some use as projectile points during their functional

lives.  The frequency of such damage is minor in this data sample – 1.0% of all specimens

show likely impact fractures to the tip, while 7.5% exhibit hafting area damage suggestive of

impact – and, if uninfluenced by sample bias could lead to the conclusion that these tools

rarely were pressed into service as part of a weapons delivery system.  Absence of damaged

artifacts such as those from Jeanie’s Better Back and LE2105 – snap fractures resulting in

complete separation of the haft and blade – is almost certainly a result purely of sample bias,

which is indeed a concern in the interpretation of these data, and that the actual frequency of

such artifacts fractured in a manner indicating impact may be significantly greater than

represented here.  Nonetheless, the forms of damage observed provide some basis for a claim

that Bolens were at times used to tip weapons.

An examination of the dimensional characteristics of these artifacts demonstrates that

there is a fairly specific dimensional range within which Bolen implements fall.  As Table 2

illustrates, of all the major dimensional measurements (excluding weight, but otherwise

including: blade length, width, notch width, and thickness) the standard deviation (the aver-

age amount that each artifact’s measurements deviate from the calculated mean value) and

range (the minimum value subtracted from the maximum) for maximum thickness was the

smallest, indicating the least deviation about the mean within the data sample.  In ascending

order of standard deviation values, the next three measurements – notch width, base width,

and maximum width – suggest that width and thickness provide the best index of overall

size for Bolens.

The position that Bolen haftable bifaces were perhaps intended partially as dart

points, is further supported by the kurtosis and skewness values for weight, which demon-

strate some “peaking” (kurtosis measures the degree to which values are “peaked” about a

mean value) about the mean value of 9.43g, with a skewness suggesting a slightly larger

number toward the upward extreme of the range for that data set.
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If one chooses to proceed from the perspective that Bolens may have found use as

dart points in some situations, it is necessary once again to return to the question of sample

bias.  The Hill Collection includes no incomplete specimens, beyond occasional minor

damage to barbs, basal ears, and tips.  By examining relevant archaeological data, it may be

possible to determine what the potential broken/incomplete number of haftable bifaces,

relative to whole artifacts, may be.  Austin and Mitchell (1999) identified 19 complete

specimens, 17 segments including some or all of the haft, and 8 medial or distal segments

(out of a total of 44 distinct artifacts) (Austin and Mitchell 1999:38) at Jeannie’s Better

Back.  At 8LE2105, 18 artifacts and fragments were recovered: 12 complete, 2 tips, 1 barb,

and 3 haft segments.  The authors noted that the average angle of the broken surface relative

to the axis of the artifact was 81.2º, citing use-wear studies to support conclusions that these

breaks were indicative of impact damage (Hornum et al. 1996:205).  A simple calculation

indicates that at the Jeanie’s Better Back site, complete or virtually complete Bolen artifacts

comprised 43.2% of the total, while proximal segments represented 38.6% and distal/medial

segments, 18.2%.  At 8LE2105, complete artifacts made up 55.6% of the total, while 16.7%

and 27.8%, respectively, were proximal and distal/medial fragments.  These values, when

averaged (49.4% complete to 50.6% fragmentary), indicate a ratio of complete to broken

points of approximately 1:1.  Thus, it may of only minor informative value to discuss impact

breakage as it is expressed in the Hill Collection, since it’s potential for providing definitive

data regarding such questions may be viewed as biased.

Of course, suggesting that all such aforementioned damage is the result of impact is

as equally improbable as suggesting that none of it is related to such activities.  Breakage of

stone tools can result from multiple activities, which can include accidental breakage from

simply dropping the hafted or unhafted tool, twisting during use, prying, or light chopping.

An ill-placed blow along the distal portion of the tool’s blade can quite effectively mimic a

burinated impact fracture (since, technically, it is as much an impact fracture as one sus-

tained during projection), and any number of other activities may produce the types of mid-

blade snaps that could be interpreted as impact breakage.  Indeed, Andrefsky (1998) notes

that in the analysis of the function of potential projectile points, many studies (Ahler 1971;

Nance 1971; Odell 1980; Churchill 1993) have indicated multiple uses for hafted bifaces;

“Ahler’s analysis of 114 hafted bifaces from Stratum 2 at Rodger’s Shelter, Missouri, indi-

cated that less than 25% of the hafted bifaces were used as projectile points or armatures

(Ahler 1971:108)” (Andrefsky 1998:191).
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The available examples of impact fractures to Bolen artifacts provide a basis for

conclusions that, at least part of the time, Bolens were employed as projectile points.  Atlatls

have been hypothesized to be the projectile weapon system of the period, although evidence

is limited to the recovery of presumed atlatl hooks and spurs (e.g., the artifacts recovered

from the Windover site (8BR246) and numerous artifacts in both public and private collec-

tions around the state of Florida), and no hafted Bolen is known to have ever been recov-

ered.  The method of hafting may have use of a foreshaft, a practice  which would have been

necessitated by the nature of the material from which the dart itself could have been made, a

native species of bamboo-like grass colloquially known as “rivercane,” which did not pos-

sess the tensile strength necessary to prevent the dart from splitting during an impact (ascer-

tained from personal experience with such materials and systems).  Additionally, it is

hypothesized that hafting a projectile point in this fashion would allow both the rapid re-

placement of points if one was broken in a missed throw or, conversely, the recovery of the

dart shaft after a penetrating hit to a target, leaving the foreshaft and point inside the animal.

Such techniques are known to have been employed with later-period atlatl darts from the

western United States (Thomas 1978:468), and while analogous, it seems likely that similar

techniques were equally useful earlier in prehistory.

Some consideration of the metric characteristics of the haft are of relevance to this

discussion, as well.  Their relationship to the dimensions of the foreshaft or handle/grip are

of particular interest, since it is entirely possible that these implements were shaped to fit a

haft, rather than the reverse.  In addition to the existence of what have alternately been

referred to as bifacial preforms or “lozenge-shaped bifaces (Daniel and Wiseinbaker

1987:57), which could have been manufactured at a quarry site or in a domestic situation and

carried en masse into the field to be fine tuned to shape later by means of percussion and

pressure flaking.  Keeley (1982) indicated that “generally it takes much more time to create

the haft than it takes to manufacture the hafted tool” (Keeley 1982:800), citing an ethno-

graphic example of a 140-year old antler hide scraper haft passed down through five genera-

tions of Cheyenne women (Keeley 1982:800) (see Appendix 1: experimental forays into

hafting of lithic artifacts).

Experiments conducted by the author concerning the time investment of manufactur-

ing Bolen-like artifacts, relative to investments in manufacturing handles/grips/foreshafts

from organic materials, specifically whitetail deer antler, confirmed Keeley’s (1980) state-
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ments, and suggested that the uniformity of Bolen hafts was a design feature potentially

useful in the production of multiple tools that could be fitted to a single handle/grip/

foreshaft.

Comparison of haft lengths (discussed previously) with notch widths and thicknesses

by calculation of correlation – a statistical method which produces co-efficients indicating

the degree to which variation of individual factors within the calculation are related – indi-

cated that haft length did not correspond readily with either notch width or notch thickness.

Having applied this method to dimensions of notch width, base width, notch thickness, haft

length, and width of the artifacts at the barbs, the resulting coefficients demonstrated that the

greatest degree of correlation in haft dimension is found in the relationship between notch

width and base width.  This was indicated by correlation coefficients of 0.840 for notch

width and 0.813 for base width.  Shoulder/barb width and notch thickness, while not as

closely related, nonetheless appear to have a fairly strong relationship with the first two

factors (0.687 and 0.526).  Haft length, itself a calculated variable, showed only a 0.342

correlation, indicating only a mild relationship, if any at all.  When notch lengths (left and

right, or singly) were included in the analysis, unsurprisingly it was shown that these three

factors are closely related.  However, this is of minimal significance on its own, since the

relationships demonstrated between those three factors (haft length and notch lengths) and

the aforementioned notch width and thickness, base width, and shoulder/barb width remained

relatively minimal; such correlations merely showed that different calculations of haft length

were in agreement.

Correlation of notch and base widths itself might be of only minimal interest, as well,

were it not that these measurements are also among those which show relatively little devia-

tion (standard deviations of 2.07mm and 2.90mm, respectively).  Additionally, skewness of

the distribution of values is quite low – 0.42 and 0.03 – which indicates that the values

mostly cluster about the means of 15.56mm for notch width and 23.7mm for base width.

These data further support the conclusions that haft dimensions within this sample are uni-

form.  Due to the hypothesized function of the haft segment – to provide a location for

lashing the biface to a handle, grip, or foreshaft, it is likely that either the organic grips were

dimensionally standardized (which is possible, if specific materials were used habitually,

such as animal bones of a specific species and anatomical origin, such as “cannon bones” of

whitetail deer), or Bolens were intended to be the interchangeable elements of composite
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tools.  Future research goals include examinations of candidate handle materials to identify

possible dimensional correlations.  Currently (as stated previously), no Bolen has been

discovered in a hafted context, or associated with what could be construed as a tool haft or

foreshaft (Dunbar pers. comm. 2002), and so verification of these hypotheses is not currently

possible.  Suspected ivory foreshafts found in association with Clovis artifacts (Dunbar and

Webb 1996; Dunbar 1991) do not exhibit the type of slotted design to which a notched,

basally-thinned biface would be fixed, instead terminating in a bevel.

The standardized dimensions of Bolen hafts suggest that Bolens were produced with

the intention that they be quickly replaceable in their handles/grips/foreshafts when neces-

sary.  The presence of “lozenge-shaped bifaces” (Goodyear et al. 1983) at the Harney Flats

site (8HI507), one of which was serrated, suggests a possible strategy of production and re-

tooling of hafts.  Bifacial “pre-forms” such as these could have been produced in large

numbers and reduced almost to final form.  By creating a set of such pre-forms, which could

be carried and quickly notched and basally-thinned to fit the slot in a particular haft, not only

would the time required for maintenance and replacement of broken Bolens be reduced, but

an assemblage similar to that of the Hill Collection would be the result.  These findings will

be discussed further in Chapter 5.

Determination of style among Bolens

Although the Bolens among the Hill Collection exhibit a significant degree of varia-

tion from artifact to artifact, the variation discussed thus far has focused on functional deter-

minations.  Bolens, however, exhibit a series of morphological attributes of both the blades

and hafts which have a potential application in providing a basis for regional distinction of

attribute frequencies.  The difficulty lies in determining which attributes offer the greatest

potential, and which ones are deceptive in their applicability.  That is the focus of this sec-

tion.

Bolen blades are variable in form as a result of their utilitarian functionality.

Through use, the edges of the tools are dulled, necessitating continual maintenance, which

involves the removal of chips of stone to produce a fresh (sharp) new edge.  Because this

process results in the reduction of blades from a “new” to an “exhausted” form, they cannot

be considered as stable attributes through the use-life of artifacts in question.  Thus, their

value in the examination of regional variation of attributes is limited, with one exception.
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Artifacts from the Lake Bird/Ross Lake site (8TA143) are renowned among collectors

for the high-quality stone used in their production, and the degree to which many of these

artifacts have been reduced to incurvate forms.  Within every geographic region, and among

unproveinenced artifacts, blade forms were roughly equally distributed between the five

discrete stages of morphology.  However, at the Lake Bird site, the majority of artifacts

(80.7%) fell into categories 3 through 5: 22.6% (7 artifacts) had “straight” blade edges,

19.4% had “moderately incurvate” edges, and 38.71% were “extremely incurvate.”  When

contrasted with average distribution across these classes (presented in a previous section),

this could be considered to be regional variation, possibly suggestive of re-tooling at a

source of high-quality toolstone.  However, without information on raw material sources in

the area of each regional sample (difficult, due to both the problems of material sourcing as

well as the level of provenience), this variability is merely notable, and not useful in deter-

mining patterns.  Added to that problem is the previously noted set of observations indicat-

ing that blade morphology changes throughout the use-life of a Bolen tool; thus, such

patterns as that present within the Lake Bird Bolens may be repeated in numerous instances,

as a result of site nearness to raw material sources.  Thus, morphological variation of blade

forms does not appear to provide the level of resolution of attribute variation which may

inform on individual and/or group origins for specific artifacts or groups of artifacts.

Since Bolen hafts have been demonstrated to remain relatively stable throughout the

use-life of the tools, they are a promising area of study in the investigation of regional

variation.  Since the hypothesized manner of hafting of notched tools involves their insertion

into an appropriately-sized slot in an organic handle or foreshaft, fixation with an adhesive

substance, and subsequent wrapping with vegetable fiber and/or animal sinews, this study

has made the assumption that Bolen hafts were reasonably well-protected while they were

used and curated from place to place.  As such, dimensional stability of the haft can be used

as a control to allow a consideration of their morphological, discrete attributes.  These at-

tributes, described in the previous section summarizing the methodological approach for data

collection employed during this project, relate to the notches, the basal margin (“basal mar-

gin”) and the basal ears, of Bolen biface hafts.

As stated previously, these attributes were devised with the intention of limiting the

inherent bias present in rating Bolen notches according the Ripley Bullen’s classificatory

system: side-, high-, corner-, expanded-notched, and concave-based Bolens.  By subdividing
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notches into upper and lower margins and considering each separately with reference to an

angular measurement, such bias was reduced dramatically.

Distribution of upper and lower notch margin types was evaluated first for the entire

sample, as well as based on region.  Although total counts and percentages are displayed in

Tables 4 and 5, and in Figure 13, some description of the data is warranted.  Upper margins

showed a significant peak (kurtosis value of 0.924) toward a 90° orientation from the longi-

tudinal axis (49%, or 98 artifacts); the second largest concentration was in the 120° category,

within which 26.5% (53 specimens) were grouped.   Conversely, lower margins, while
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Table 4. Upper and lower notch margin score counts, regardless of geographic origin

Number Percentage Number Percentage

30 (1) 2.0 1.0 0.0 0.0

45 (2) 6.0 3.0 0.0 0.0

60 (3) 23.0 11.5 1.0 0.5

90 (4) 98.0 49.0 48.0 24.0

120 (5) 53.0 26.5 71.0 35.5

135 (6) 18.0 9.0 61.0 30.5

150 (7) 0.0 0.0 19.0 9.5

180 (8) 0.0 0.0 0.0 0.0

Upper Margin, Total Sample Lower margin, Total Sample

Figure 13. Distribution of upper and lower notch margins, by angular measurement
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clustered less dramatically (kurtosis value of –0.813), showed their highest concentration in

the 120° range (71 artifacts, or 36%) , and their second-highest in the 135° class (30.5%, or

61 artifacts).  Regionally, a similar pattern could be identified among upper margin distribu-

tion – the single deviance was among those artifacts recovered from the St. Marks River,

which clustered about the 120° range (50%, or 6 artifacts) with the other 50% distributed

among the 90° (33%, or 4 artifacts) and 135° (2 artifacts – 17%) categories.  Kurtosis values

were highest among the Suwannee River (k=2.03) and Lake Bird (k=1.85) samples (kurtosis

values for the Wacissa River sample were not possible, due to the small sample size of only

3 artifacts).  Lower margin distribution exhibited less overall diversity regionally, with all

negative kurtosis values.  As such, clustering about the 120° and 135° categories, while

present, was less dramatic, with the greatest difference in percentage per class (excluding the

Wacissa River sample) observed in the Lake Bird sample, with 53% (16 specimens) scored

as 120° and 27% (8 artifacts) as 135°.

Distribution of base classification (Figure 14), restricted to a three-category classifica-

tion (convex, straight/flat, concave), was weighted substantially toward convex basal mar-
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Table 5. Upper and lower notch margin score counts, subdivided by geographic region

# % # % # % # % # % # %

30 (1) 0 0.0 0 0.0 0 0.0 0 0.0 1 1.3 1 1.8

45 (2) 1 5.3 0 0.0 0 0.0 0 0.0 2 2.5 3 5.5

60 (3) 2 10.5 1 3.2 0 0.0 2 66.7 10 12.5 8 14.5

90 (4) 13 68.4 22 71.0 4 33.3 2 66.7 35 43.8 22 40.0

120 (5) 1 5.3 7 22.6 6 50.0 0 0.0 22 27.5 17 30.9

135 (6) 2 10.5 1 3.2 2 16.7 0 0.0 9 11.3 4 7.3

150 (7) 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0

180 (8) 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0

# % # % # % # % # % # %

30 (1) 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0

45 (2) 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0

60 (3) 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 1 1.8

90 (4) 3 15.8 2 6.5 4 33.3 1 33.3 26 32.5 12 21.8

120 (5) 7 36.8 17 54.8 4 33.3 2 66.7 23 28.8 18 32.7

135 (6) 8 42.1 7 22.6 2 16.7 0 0.0 22 27.5 22 40.0

150 (7) 1 5.3 5 16.1 2 16.7 1 33.3 8 10.0 2 3.6

180 (8) 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0

Upper Notch Margin, Numbers and Percentages by Geographic Region

Lower Notch Margin, Numbers and Percentages by Geographic Region

Aucilla River Other

Aucilla River Other

Suwannee River Lake Bird St. Marks River Wacissa River

Suwannee River Lake Bird St. Marks River Wacissa River



gins, representing 42% (83 artifacts) of the total sample.  Straight or flat bases followed with

35% (69 artifacts), and concave bases comprised 24% (48 specimens) of the sample.  By

region, this pattern was largely upheld, although both the Suwannee River sample (n = 19)

and the three-artifact Wacissa River sample had larger numbers of concave based artifacts

than convex or straight.  In the case of the Suwannee River, 10 specimens (53%) were

concave-based, as was the entire Wacissa River sample.  However, for each additional region

the number of both convex and straight/flat based artifacts consistently exceeded 70%, with

any difference in number favoring convex bases over straight. No kurtosis values were

calculated due to the small number of categories for this attribute.

Bolen “basal ears” are defined by the forms of the basal margin and the lower mar-

gins, and can take several distinct forms.  In general, two sub-types (squared and triangular)

were observed in the sample, with three further distinctions made within each subtype –

upturned, straight, and downturned.  These projections can be fairly variable from artifact to

artifact, yet can be grouped into one of the defined classes.  Of the total sample (regardless

of region), there was a greater than a 2:1 ratio of triangular to square ears (136 specimens

versus 64).  Within the class of triangular basal ears, 47% (64 specimens) were “upturned,”

while straight and downturned classes represented 26% and 27%, (35 and 37 specimens)
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Figure 14. Distribution of basal margin forms, average vs. Suwannee River
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respectively.  Among squared forms, no specimen was considered “upturned,” while

downturned square represented 45% (29 specimens) and straight, 55% (35 artifacts).  Re-

gionally, these attributes show some potentially significant variation, although the reason or

reasons for these differences may not be cultural in nature.

Figures 15-20 illustrate the distribution of basal ear forms by percentage of sample n.

As is evident, every region (excepting the Wacissa River) includes at least one example of

each basal ear form, excepting “upturned square.”  However, emphasis in each region varies.

The Suwannee and Wacissa River samples are the only two of the six individual samples

(including the “unnamed” sample) which have more squared-form basal ears than trianguloid

(53%, or 10 artifacts, for the Suwannee; 100%, or 3 artifacts, for the Wacissa).  Given the

much larger percentages of trianguloid to squared basal ears in each additional sample, this

seems to be of more interest than simply a statistical irregularity.  In fact, as Figure 5.7

demonstrates, the Suwannee River sample is nearly the exact reverse of each additional

region’s distribution.  The St. Marks region has an equal representation of upturned and

straight triangular, and straight squared basal ears (25% each), while Lake Bird, the Aucilla

River, and the mixed “unnamed” samples are most heavily populated by “upturned triangu-

lar” forms.

Having raised the possibility that the expression of some attributes may be due to

regional (possible cultural or social, or temporal) factors, it is necessary to discuss frequen-

cies of interactions between these attributes.  Due to the overall basal morphology of Bolen

bifaces, the interaction of the lower margin of the notch and the form of the basal margin

results in specific combinations.  By sorting the category of basal ear morphology according

to basal margin configuration, it becomes apparent that these two categories are closely

related.  77% of all convex-based artifacts (64 specimens) have upturned triangular basal

ears, while the additional 23% (19 artifacts) are straight triangular-eared.  There were no

convex-based Bolens that manifested square basal ears.  However, straight-based Bolens

included no examples of “upturned triangular” ears, distributed instead by straight triangular

(23%, or 16 artifacts), downturned triangular (54% - 37 specimens), and straight squared

(23% - 16 specimens).  Concave-based examples were distributed entirely among square-

eared categories, with 27% (13 Bolens) grouped as straight square, and 73% (35) as

downturned square.  Upturned triangular basal ears are most frequently found on Bolens with

convex basal margins; straight triangular, downturned triangular, straight square, and
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Figure 15. Suwannee River basal ear frequency of distribution.

Figure 16. Lake Bird basal ear frequency of distribution
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Figure 17. St. Marks River basal ear frequency of distribution

Figure 18. Wacissa River basal ear frequency of distribution.
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Figure 20. “Other” basal ear frequency of distribution

Figure 19. Aucilla River basal ear frequency of distribution
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downturned square forms are more evenly distributed among three three basal margin forms.

By focusing on specific attributes such as the upper and lower notch margins, basal

margins, and basal ears, the intention was to provide a methodological approach based on

morphological attributes that, when used in data collection, reduced the level of observer

bias introduced during that data collection.  Although the artifacts in the Hill Collection were

of limited provenience only, and many were river-patinated, an examination of regional

variation of these tools was possible through examination of the aforementioned attributes at

the level of separate river valleys.  As Wobst (1977) maintained, the degree to which artifacts

may be utilized in transmitting information is directly related to the social visibility of those

artifacts to distant social groups.  It is necessary to recall, however, that Wobst was con-

cerned primarily with intentional information transmission.  Sackett’s (1980) isochrestic

variation provides a framework in which habitual choices between functional equivalents

result in unintentional patterned variation.  Because of the method in which Bolens were a)

hafted, and b) resharpened, not to mention their inherent nature as lithic tools (which carries

with it the assumption of fairly rapid replacement and attrition over short periods of time), it

is more likely that such isochrestic variation is more likely to be identified than is emblem-

atic markers.

Additionally, it may be the case that individual makers neglected to adhere to specific

attribute varieties from artifact to artifact, or from batch to batch.  Wiessner (1984) noted

that although !Kung hunters could identify the group affiliation of the maker of every arrow

in their quivers, the makers themselves rarely maintained a strict adherence to a specific

style of point.  Instead, they concentrated upon reproducing, from batch to batch, the first

point that they had made on that day which “pleased them.”  There may be a similar concept

at work among the Bolen artifacts within the Hill Collection.

Conclusions

The functional and regional analysis of lithic artifacts removed from their context can

be a frustrating and ultimately disappointing venture, compared to similar analyses focused

on well documented and provenienced artifact assemblages.  The general lack of precise

chronological and geographical control on individual specimens does not always lend itself

well to the sorts of analysis attempted in this thesis, causing difficulties of comparisons

among artifacts of both continuous and discrete data.  However, by producing a sufficiently
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rigorous data set from numerous measurements, and extensive consideration of morphologi-

cal features within the subject data sample, it is nonetheless possible to draw conclusions

regarding both the functional and stylistic roles of such artifacts in the lives of the people

who made and used them.
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CHAPTER 5

CONCLUSIONS

The data sample analyzed during this research project was compiled for the purpose

of  providing both dimensional and morphological information that would enable as com-

plete and detailed an analysis as possible of the Bolen haftable bifaces in the Hill Collection.

At issue were both the functional and stylistic elements of this artifact type, which has been

identified at archaeological sites around the lower southeastern United States, but specifically

in Florida, where the type name “Bolen” is most broadly applied.  By examining a combina-

tion of measurements and discrete attributes, this research was able to expand the under-

standing of this tool type, both functionally and stylistically.  This chapter will summarize

the conclusions reached as a result of data analysis presented in the previous chapter, and

will outline possible future research avenues.

Bolen functional arguments

As a type, Bolen hafted bifaces are possessed of a series of dimensions which can be

considered within specific ranges.  These dimensions do not vary widely within those ranges,

although some variation is to be expected due to the influence of such factors as quality of

raw materials, the skills and abilities of the maker, and the “customary” dimensions which

individual makers employed in their manufacturing activities.  When considering artifacts

developed, produced, and used by humans, absolutes of dimension are rarely, if ever, appli-

cable.  Thus, it is necessary to speak of a range into which each dimension of a Bolen from

the Hill Collection falls.

Bolen functional morphology was influenced by ways in which the tools were hafted,

the intended uses to which they would be put, and limits of the raw material used in their

production.  It is interesting to note, however, that while stone types probably placed upper

limits on some dimensions of Bolens (length and thickness, particularly) there appears to be

some regional difference in the quality of tool-stone of these artifacts (for example, the
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exceedingly fine-grained cherts and fossilized corals used at Lake Bird/Ross Lake), regional

differences in average blade length within categories of form (“extremely excurvate” through

“extremely incurvate”) are minimal, varying by no more than 4.9mm.  This may be sugges-

tive of the relatively limited role of raw material quality in tool size and shape.

Bolens were hafted by removing material from symmetric locations on the lateral

margins of the bifacial perform.  The resulting notches enabled binding material to be

wrapped around the organic haft and through the notch on each size of the Bolen, affixing

the tool firmly in place both laterally and longitudinally within the haft.  The hypothetical

use of animal sinews, which shrink considerably as they dry and result in a tighter joint

between the handle/grip and the biface, would have resulted in a composite tool of consider-

able utility.  This joint, however, could have been fairly quickly disassembled in the event of

breakage of either component, since animal sinews expand as they are re-hydrated.

The data suggest that Bolen bifaces were produced in quantity as replaceable ele-

ments of just such a composite tool as is described above.  Bolens have been recovered in

context with bifacial artifacts termed “lozenge-shaped performs” by Goodyear (Goodyear et

al. 1983).  These performs are roughly tear-drop in shape and, with minimal modification,

most notably the production of notches, would have resembled the classic Bolen.  It is

possible that numbers of these performs might have been carried and, when necessary,

quickly pressed into service as replacement blades for pre-existing grips.  This hypothesis is

supported by dimensional data from the Hill Collection, which indicate that the portion of

the tool which is least dimensionally variable was the haft, of which thickness and length

seem to have been most controlled.  Mean haft length for the sample was 9.85mm (with a

standard deviation of 1.94mm), and 69% of the total n fell within the range from 10.0-

13.99mm.  Notch thickness was equally stable, with a mean value of 6.19mm (standard

deviation of 0.85mm), while 90.0% of the sample was included in the range from 6.0-

8.99mm.  Quick replacement of broken tools would have required such conformity of these

dimensions, which are most deterministic in fitting a tool to a haft  (see Appendix 1).  How-

ever, notch and base widths was nearly as stable across the sample, with 85.5% of notch

widths falling between 14.0mm and 19.99mm, and 85.0% of base widths between 22.0mm

and 29.99mm.  While hypotheses have not been advanced regarding the materials from

which grips may have been fashioned, some comparison of the range of dimensions of notch

widths to candidates (including animal bones, horns or antlers, and certain species of plant
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material, such as “river cane”) may provide additional conclusions in the future.

Examination of blade lengths, widths, and the discrete attribute referred to in this

thesis as “blade shape” demonstrated that Bolen blades may be considered as the functional

portion of the artifact.  Distributions of these dimensions across the sample showed natural

bell curves, indicative of the wear (and necessary reductive strategy to maintain the useful-

ness of edges) incurred during use.  When contrasted with the relative stability of haft di-

mensions, they suggested that the blade was the segment of the tool relevant in examinations

of use, and although this appears to be a logical assumption, it was viewed as important to

test the hypothesis, particularly in light of the additional need to compartmentalize the haft

as a source of stylistic variation (and eliminate the blade as such a source).

Analysis of the data (presented in Chapter 4) collected from the blades of Bolen

artifacts supports an hypothesis of multifunctionality which has never (to the knowledge of

the author) been directly addressed.  Whether or not Bolens can be identified as multiple-use

implements in this research is related to the total suite of features observable on the tools

themselves, and to the degree to which these features overlap in predicting artifact function.

The available data suggest the following conclusions concerning Bolen function.

The observation of impact fractures of the tip and hafting area of some artifacts

within the data sample (see previous chapter) seems to suggest that at times Bolens were

pressed into service as projectile tips.  The actual frequency of this type of use is not quanti-

fiable by means of the artifacts in this sample; however, collections made at the Jeanie’s

Better Back (Austin and Mitchell 1999) and 8LE2105 (Hornum et al. 1996) sites during

professional archaeological excavations suggested a ratio of roughly 1:1 of broken to whole

Bolens in primary context.  While not every one of these was likely damaged by impact,

Hornum et al. (1996) noted that the angles of breaks observed on the proximal haft segments

of Bolens at 8LE2105 were indicative of impact.

Edge angle values measured at the midpoint of the blades of each artifact (left and

right edges) suggested that the likelihood of a range of different non-projectile functions for

these tools was high.  Wilmsen’s (1968) research indicated that different edge angles were

symptomatic of different tool uses, and although Lewenstein’s (1991) research demonstrated

a significant overlap of function and associated angles, the overall supposition that edge
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angle may inform on general function is believed to remain valid.  In general, this was of

little concern to the data at hand, since there was no apparent modality of values observed in

the total distribution.  The only conclusive correlation possible showed that edge angle

values increased (angles became steeper) as artifact width decreased, which in turn related to

blade shape (from excurvate to incurvate).  The lower limit of edge angle values was slightly

larger than the range interpreted by Wilmsen as suited to whittling (35º-40º), but within the

45º-55º range which Wilmsen suggested to be most broadly applicable.  However, the vast

majority of values (87.5% for the left midpoint, 92.5% for the right midpoint) exceeded 55º.

This may suggest merely that most Bolen tools were employed as heavier-duty cutting tools,

and even more frequently as scrapers and planers, except that most edges were also serrated,

which effectively increases the cutting ability of an otherwise unsuitable edge angle (this was

verified by experimental processes), enabling a wider variety of uses for a single tool.

The range of edge angles observed, as well as the characteristic alternate beveled

edges, appear to derive from tool maintenance strategies, a criterion implicated by Bamforth

(1986) as indicative of curated technology.  Although it is likely that Bolens were replaced in

the event of major breakage or wear of the tool edge, the alternate-beveled edge of Bolens is

one of the types most distinctive characteristics.  These bevels were produced by the periodic

removal of small flakes from tool edges as a means of creating a fresh (sharp) blade edge.

The fact that Bolens in the Hill Collection exhibit forms diagnostic of multiple stages of

blade reduction/rejuvenation, as well as the notable stability of haft dimensions throughout

the sample, is ample evidence that maintenance activities influenced Bolen blade forms.

This may be further related to the practice of tool recycling (aspect 5 of Bamforth’s list),

which has been hypothesized to have occurred based on two different, unusual blade forms.

Whereas most Bolen tools are reduced in width, with a gradual change in length coming as

an indirect result of edge rejuvenation, some specimens exist in which blade length appears

to have been prematurely shortened.  Due to the existence of beveled edges, the potential for

reworking the broken distal portion of a tool is limited, and reinsertion into an available haft

would be unlikely.  However, by reworking the proximal segment, which included the haft,

some additional use might be gained before discard.  One such possible example of recycling

is illustrated in Figure 4.9 (previous chapter), exhibiting two specimens whose tips have

been modified.  A potential explanation for the observed modifications is that they allowed

the tools to be used as borers.
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The observed reductive continuum of Bolen blades evident in the research sample

provides evidence that they were “curated” (Binford 1973) implements.  Kelly (1988) offered

three potential roles of bifaces in the toolkit of the people responsible for their manufacture:

1) as cores for the production of flakes when required; 2) as long use-life tools requiring

bifacial-ness for the maximum possible time of use; and 3) as a byproduct of the shaping

process, resulting from fitting to a haft or similar activity (Kelly 1988:719).  There is little

doubt that Bolens did not serve as mobile cores for the production of flakes; they present a

substantially formalized shape and size which required extensive shaping and resulted in an

artifact which lacked sufficient dimensions to provide suitable (useful) flakes after their

completion.  While it is possible that they were the end product of such bifacial cores – the

final tool manufactured when the core could no longer produce flakes useful in their own

right – there is no basis for that conclusion present in these data.

The morphology of Bolens suggest conclusively that they fulfilled Kelly’s second

potential role, as long use-life tools to which their bifacial nature contributed.

Formalized bifacial tools such as Bolens are typically viewed as examples of imple-

ments intended to serve multiple functions in situations in which there is a limitation placed

on the range of personal gear (Binford 1979) available.  This gear, the “mobile toolkit,” was

described by Kuhn (1994:427) as the “artifacts that mobile individuals keep with them most

or all of the time, implements that are subject to virtually continuous transport”.  As bifacial

implements intended for primary use away from the domestic area, where the availability of

raw materials was not constant, necessitating reliable and multifunctional tools, Bolens

provided their makers with a lightweight and portable tool form which could potentially be

employed for a number of tasks.

In order to fulfill those demands, there are specific design criteria to which such

artifacts must conform.  Bleed (1986) noted that a tool must be more than “a minimally

effective solution to the problem.  It may have to be pretty, or meet with social expectations,

or convey some social or symbolic meaning, but beyond all of this, the lesson of evolution-

ary selection is that a design must also be efficient” (Bleed 1986:739).  Thus, can the Bolen

design be said to have been efficient?  Bleed (1986) provided an index of criteria which, in

their application to the artifacts in evidence, is suggestive of their value to their users.
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Bleed (1986) cited two basic tenets of tool design – reliability and maintainability –

into one of which all efficient, well-designed tools could be grouped.  The sets of criteria

presented for each type of system are not mutually exclusive, but differ sufficiently so as to

require classification into one or the other set.  In the case of Bolen hafted bifaces, an exami-

nation based on Bleed’s list, suggests that these artifacts could best be considered to be

components of a maintainable system, the criteria of which are described, following Bleed

(1986:739):

Maintainable systems:

1) Generally light and portable

2) Subsystems arranged in series (each part has its own unique function)

3) Specialized repair kit that includes ready-to-use extra components

4) Modular design

5) Design for partial function

6) Repair and maintenance occur during use

7) User maintained

8) Overall easily repaired – “serviceable”

The data concerning Bolen tools suggest that they fit well into this set of standards.

Addressing each in turn, the following conclusions regarding these implements were devel-

oped.

Portability

Bolens were designed to be hafted as their primary method of use.  This is clear from

the inclusion of notches.  Notching an existing bifacial tool form to allow them to be hafted

more efficiently, and more securely, suggests the intention to maintain that tool for an ex-

tended period of use, and not merely a single use episode.  If, as previously suggested,

Bolens served as replaceable elements in a tool system, the transportation of a number of

replacement Bolens in an individual’s “personal gear” (Binford 1978:342) would have been a

simple and effective strategy to maintain one’s technological repertoire away from the base

camp.

Unique Function

The assumption of unique functions for each element of a maintainable system (crite-
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rion 2) cannot be tested; presumably in the event of a broken blade, or haft, either retooling

(inserting a new biface into the haft) or rehafting (constructing a new haft for an existing

biface) of the unbroken component would occur.  While a projectile point with a broken tip

might no longer function as a projectile tip, it might still be utilized in a number of other

activities; in other words, it might exhibit the potential for partial function (criterion 5).

Modularity, Repair and Maintenance

Questions of tool modularity (criterion 4), and maintenance and repair (criteria 6–8)

relate to the ability of the composite tool to be broken down and for individual elements to

be quickly replaced.  The assumption made in this examination, that the Bolen lithic compo-

nents of the composite were potentially more expendable than the organic hafts, was based

on observations by Keeley (1982) that “it takes much more time to create the haft than it

takes to manufacture the hafted tool” Keeley 1982:800).  This was borne out by experimental

replication (Appendix A).

Discussions previously described the nature of the Bolen haft as the morphologically

stable portion of the tool, most likely as a result of restrictions placed on dimensions by

hafting considerations.

Bleed’s criteria 6-8 additionally are associated with Binford’s concept of tool curation

(Binford 1976), which involves “transportation, preservation of tools for future use, and

efficiency” (Odell 1996:54).  Bamforth (1986) specified five aspects of curation: “production

of implements in advance of use, design of implements for multiple uses, transport of imple-

ments from location to location, maintenance, and recycling” (Bamforth 1986:39).  The

formalized, bifacial nature of Bolen HBs suggests that they were produced in advance of use,

simply due to the energy input required for their manufacture.  It is unlikely that such an

investment was made at merely the moment of need.  Additionally, the tools required to

produce such artifacts are specialized; several weights of hammerstones, soft hammers

(antler or hardwood billets), and at least one pressure flaker are required for completion.

Such a toolkit cannot simply be assembled on the spot.

Bolen stylistic arguments

The dimensional stability of Bolen hafts has been demonstrated in previous sections,

and in Chapter 4.  It is this stability, which derives from the functional role of the haft and
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the hypothetical replaceability of Bolens in pre-existing hafts, which enables an examination

of morphological attributes characteristic of the haft.  Different forms of each attribute (for

example, basal ears), does not appear to be of significant importance to the functionality of

the haft itself, and are thus “selectively functionally neutral.”  For this reason, variation of

attributes ofBolen hafts were viewed as indicative of potential regional, individual, or (al-

though unverifiable with the available data) chronological factors, i.e., artifact style.

Although initial investigation of stylistic variation proceeded from the subtypes

identified by Bullen in his Guide to the Identification of Florida Projectile Points (1975),

data based on his classifications, focused on notches and the basal margin, proved of insuffi-

cient detail to enable resolution of differential regional attribute frequencies.  The refined

methodology described in Chapter 4, however, allowed for such comparisons to be made.

Due to the restrictive nature of Bolen hafting methods, it is likely that emblemic stylistic

markers, such as those described by Wobst (1977), were not included during the production

of these artifacts.  However, Sacket’s (1982) view of isochrestic stylistic attributes - habitual,

unintentionally symbolic choices of one or a few varieties from the suite of possible func-

tional equivalents – provides a framework for the examination of the data elicited from the

available Bolen sample.

Figure 1 (Chapter 4, p. 31) illustrates the locations of the origins of the provenienced

artifacts in the Hill Collection, and the locations of the four sites whose artifacts were in-

cluded in the morphological analysis.

Wiessner’s (1983a; 1983b; 1984) examples of stylistic behavior among the !Kung,

such as the association of specific arrow point designs with the group identities of the mak-

ers, are exemplary of the variety of isochrestism most expected to appear among the Bolens

of the Hill Collection: a series of variations on a particular attribute form which, if defined

in detailed discrete categories, can be shown to exhibit patterned variation from sample to

sample.

Frequencies of occurrence were detailed in Chapter 4.  The patterns observed sug-

gested the following conclusions:

Early data collection suggested that side-notched Bolens were more common than
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corner-notched forms, a conclusion that was supported by the use of the revised upper and

lower notch margins.  Whereas most samples, including those from the four documented

sites, were dominated by upper margin scores of 4 (indicating an upper margin roughly

corresponding to a 90º angle from the longitudinal axis of the artifact) and lower margin

scores of 5 (120º from the long axis, measured from the distal end toward the proximal), the

12-artifact sample from the St. Marks River had a higher frequency of upper margin scores

of 5.  Additionally, combination of the upper and lower margin scores for a two-digit com-

posite (intended to allow for a numerical description of the notch form without need of

resorting to subjective notch categories) demonstrated that artifacts most frequently displayed

a 4/5 notch orientation.  The most frequent composite from the St. Marks River was, predict-

ably, 5/5.  While sample sizes are too small from several sites to make meaningful compari-

sons of such minor attribute variations as these, it does suggest the applicability of the

method for larger and more varied samples.

Of the attributes of the haft distinguished for this study, basal ears and basal margins

seemed to exhibit the greatest regional patterning.  Figure 14 (Chapter 4, p. 63) illustrates

the pattern best described by reference to basal margins within the sample.  Although other

regional samples conformed to the average distribution illustrated, the Suwannee River

artifacts (n = 19) exhibited a reverse of the distribution.  This is most likely related to the

concurrent distribution of basal ear forms at the Suwannee River, which (alone among the

regional samples) showed a high frequency of “downturned square” basal ears, as opposed to

other samples, among which “downturned square” was the least frequent form (see Chapter

4, Figures 15 – 20, p. 65-67).

Whether the previous variation can be truly interpreted as patterns deriving from

individual or group choices of attribute forms is questionable.  Wiessner (1984) reported that

even among groups who utilized stylistic markers to identify ethnic identity, i.e., by arrow

point design, attributes of artifacts made by a single individual might vary from day to day,

and from artifact to artifact.  The fact that such behaviors have been observed in the ethno-

graphic record suggests that analogous behaviors may have been in effect in the Early Ar-

chaic period as well.  Additionally, examination of many artifact, both past and present (for

example: incised bone pins from Windover (8BR246), carved ivory artifacts from Upper

Paleolithic Europe, and decorated knife handles from the European Iron Age) suggests that it

is often the case that stylistic expression increases as the material available for that expres-
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sion becomes easier to modify.  It is entirely possible, particularly in light of the potential

nature of Bolens as replaceable elements, that what many archaeologists consider to be

stylistic expression (emblemic markers) was concentrated in the organic grip/handle into

which Bolens were inserted.  As such, demonstration of stylistic variation beyond basic

patterns of possible isochrestic attribute may not be possible.

Without a larger artifact sample from which to derive these types of patterns, and

without more detailed artifact provenience, there are only limited results possible.  However,

those results detailed previously are encouraging.  Such patterns have not been previously

identified among lithic artifacts such as Bolens, or indeed other common North American

lithic types (Clovis, Folsom, etc.).  These methods have yielded results which offer a basis

for conclusions that there is patterned regional variation of haft attributes among Bolens

within the Hill Collection.

Summary of Research

The existence of numerous artifact collectors in the United States, combined with

most collectors’ methods of artifact recovery, has resulted in the private ownership of signifi-

cant numbers of artifacts.  These archaeological materials typically are removed from their

context without consideration of the importance of their location within a site’s  stratigraphic

sequence.  Additionally, because most artifact collectors focus on aesthetic aspects of ancient

relics, rather than on the information they may potentially carry, those archaeological remains

which do not fit the amateur’s mental template of an “attractive” artifact are generally left

behind.  Finally, while many of the more serious artifact collectors often record the location

where they found specific “points” or other archaeological materials, this is usually restricted

to the basic area, and while some notes may be more detailed, seldom do they provide the

sort of precise information which professional archaeologists insist upon having in order to

make informed conclusions regarding the archaeological past.

This research project was designed as an attempt to extract theories of functional and

stylistic roles of Bolen haftable bifaces from a collection of artifacts from northern and

central Florida.  It was hoped that, through the use of statistical methods, exhaustive data

collection from the artifacts themselves, and with access to a significantly large sample,

some definitive conclusions might be reached regarding the ways in which a specific ar-

chaeological type, the Bolen hafted biface, was used, and hypotheses concerning the cultural
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behavior of the people who used them, as it related to the potential value of these artifacts in

the transmission of stylistic information.  The ultimate goal was to create a methodology

which might, with suitable modifications and augmentation, allow future archaeologists (and

those working at present, as well) to derive useful cultural data from artifacts currently

spurned by scholars as essentially devoid of useful information, a position which had begun

to develop at the turn of the 20th century in Americanist archaeology (Willey 1993) and,

while first related to culture history issues, was relevant to the later processual and post-

processual movements.

The results of data analysis were less conclusive than were originally hoped; however

some positive conclusions seem possible.  This research has made it possible to envision the

Bolen haftable biface in several different ways.  The blade is best viewed as a functional

attribute only.  The apparently commonly (in this sample) employed method among Bolen

biface makers/uses of edge rejuvenation can be viewed as distinctive of Bolens, but does not

appear to vary significantly for the purpose of stylistic analyses.  Future researchers would be

better served by concentrating upon functional investigations of greater detail when examin-

ing Bolen blades.  It is in such studies that there is a potential for clearer definition of the

uses to which Bolens were habitually put.

Basal morphology, on the other hand, encompasses a series of functional equivalents

– attributes – relating to the hafting of the artifacts for use.  By examining features of Bolen

bases related to notch shapes and the forms of basal ears, it seems apparent that some minor

geographic patterning can be recognized within the sample.  While it does appear that one

form enjoys some minor favor over the other options, there are significantly large quantities

of each, and more importantly, an almost complete lack of others which should be equally

possible (for example, the absence of a “upturned square” basal ear form within the sample).

Further research should concentrate on more accurately quantifying these categories, and

should be applied to a larger sample with greater geographic diversity and more detailed

archaeological provenience.

The lack of more detailed provenience information was, as previously stated, the

primary source of error in this sample, and affected every aspect of study.  A tool’s function

cannot be properly assessed unless it can be examined in the context of the rest of the toolkit

to which it belonged.  While geographical analysis provided some basis for conclusions

81



regarding regional attribute preferences, these conclusions were not definitive by any means.

Lacking more detailed provenience data, generalizations of location may have decreased

overall analytic resolution for analyses based on location.  While provenience was possible

to the scale of specific rivers, some rivers, such as the Aucilla, are relatively long, and

tighter resolution was not possible with the data available.

This research project has resulted in a new methodology which can provide analysts

with new tools in the quest to understand Early Archaic archaeological materials from the

northern Florida region.  In many ways, it has provided a practical demonstration of the

degree to which artifact provenience data are absolutely necessary to archaeological research

concerned with human behavior.  Additionally, it has further quantified the traditional dis-

tinction between the functional “blade” of a Bolen (or other lithic artifact) and the “haft,”

which has been a common analytic practice.

Future research should focus on the examination of larger collections with detailed

provenience data.  By applying the methodological approach detailed in this thesis to such a

collection, it is likely that more conclusive data would be forthcoming.  However, private

collections should not be ignored as a source of information, since most collectors are able

to state with some certainty where they acquired the artifacts in their possession.  The use of

such private collections should be viewed as a means of augmenting existing data sets.

Finally, if suitable specimens are able to be identified, microwear analyses offer some

possibility of yielding supportive data concerning artifact utility.  However, these sorts of

analyses are quite detailed, and the physical data are easily misinterpreted (Keeley 1980;

Vaughan 1985; Odell 2001).

It is the ultimate conclusion of this research study that the use of private collections

for the elucidation of information regarding human behavior is a valuable exercise, and can

only add to the data set available to researchers, but is less-advised on its own.  While it is

possible to pursue detailed typological systems based solely on poorly provenienced artifacts,

without the accompanying data available through exhaustive recordation of contextual infor-

mation for archaeological materials, interpretations of behavioral patterns are fraught with

overly broad hypothetical conclusions and cannot be viewed as conclusive evidence of

human cultural processes.
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APPENDIX A:

DESCRIPTION OF

EXPERIMENTAL REPLICATION
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Experimental attempts first to produce a haft of antler to fit a specific stone artifact,

and then to produce a lithic tool to fit that haft, confirmed observations made by Keeley

(1982) concerning differential amounts of work required to produce composite tools (grips/

handles and lithic components).

A small antler tine approximately 80.0mm in length, and roughly ovoid at its base

(12.0mm by 13.0mm) was removed from a larger set of whitetail deer antlers by soaking, and

then sawing the material with a large chert flake whose edge was retouched to create low-

profile serrations, which would be less likely to require maintenance retouch as often as more

pronounced “teeth”.  Beginning with the soaking, which required approximately 34.5 hours to

produce a noticeable decrease in the necessary effort to remove a suitable piece, the removal

of the tine required roughly thirty minutes of sawing, punctuated by episodic dipping of the

tine in fresh water to remove the pulverized material and occasional resharpenings of the chert

flake (a total of seven sharpenings after work was begun).  Upon removal, this tine was then

soaked further (overnight: a total of seven hours), and a slot was created which measured

12.0mm long by 7.0mm wide.  This slot required two hours and eight minutes of sawing, light

chopping, and abrasion with a small piece of sandstone before it was deemed suitable to

accept a tool shaped to resemble a Bolen haftable biface, which had been made previously.

While it was not manufactured from local chert (it was produced from obsidian, a material

whose structure makes controlled flaking much easier), it was of the appropriate dimensions as

to be comparable to a Bolen hafted biface, having a base width of 23.4mm, a notch width of

16.7mm, and a notch thickness of 7.0mm.  After the haft was prepared, the author attempted to

fit the tool into the slot, finding that it was too thick approximately 4.6mm from the basal

edge.  The tool was removed, and an additional five minutes were spent grinding away more

material from inside the slot.  It was estimated that an additional 0.5mm were removed from
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each side of the slot (a total of 1.0mm).  The tool was then replaced and pushed into the slot,

where it once again butted against the sides.  Unfortunately, an additional push to attempt to

“jam” the piece into the slot resulted in the break of the haft at the same haft was re-examined

and prepared for the insertion of a tool.  This time, the haft remained as it was while a new

“point” was fabricated for the experiment.  A series of suitable flakes (four) were recovered

from a large debitage pile (again, of non-local obsidian) and prepared.  The tool was made

through a combination of soft-hammer percussion, edge treatment with a sandstone abrader

which doubled as a small hammerstone for the occasional removal of stubborn platforms and

step fractures (of which, fortunately, only one of each occurred), and pressure flaking to

produce the incipient bevels most often observed on the larger, excurvate-bladed Bolens, and

to notch the tool.  The base and notches were ground to protect against hypothetical sinew or

plant fiber binding.  Total production time for this artifact, including two aborted attempts

which resulted in broken preforms, was one hour, nine minutes.  Even if considering addi-

tional time required when working coarser local chert varieties, an experienced flintknapper

could likely have produced an artifact of this type from an appropriately-sized preform in far

less time.  Calculating the difference in production times yielded the following results.  The

production of a stone tool from a large flake or, presumably, preform of suitable size most

likely required from 45 to 90 minutes.  By contrast, the production of an antler haft, of which

several have been observed in the archaeological record, required 44.22 hours of work, includ-

ing soaking.  Even having subtracted the soaking, the preparation still necessitated 2.72 hours

(163.2 minutes) of work.  The author concluded, therefore, that barring unforeseen complica-

tions during manufacture of lithic artifacts, or inexperience of the craftsperson, hafts were

indeed quite difficult to produce relative to stone implements.
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