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Introduction

Erik J. Marsh and Jeffrey R. Ferguson

SOURCES OF ANALOGIES

Much of what archaeologists understand about variation in material culture and its
behavioral correlates is derived from studies that create analogies with past behavior
w:.,m modern macerial procurement, manufacture, use, reuse, and discard (Mathieu
2002; Stone and Planel 1999). These analogies generally describe two divergent
methodologies that share a theoretical base: ethnoarchacology and experimental
archaeology. This volume focuses on experimental archaeology, “the fabrication of
materials, behaviors, or both in order to observe one or more processes involved in
i ..n..wp.on_ﬁnnou, use, discard, deterioration, or recovery of material culeure” (Skibo
9922:18). This methodology offers a high degree of control of varjables and
xplores specific research questions not usually accessible in ethnoarchacological
.Enm.
 While ethnoarchaeological research.can observe the production of material
ulture in a wider context, it can also be prone to the erroneous assumption. that
technological knowledge is explicit and can be elicited from any practitioner of
the technology” (Schiffer and Skibo 1987:596). Informants in ethnoarchaeologi-
al projects may not want or be able to clarify the production and use of their own
aterials, whereas experimental archaeology can directly address questions such as
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how different cempers affect thermal performance characteristics of ceramic vesscls
(Beck, Hary, this volume; Schiffer and Skibo 1987). Ethnoarchacological research
has great utlity for examining material culture in its social context, but experimen-
ral archaeology is preferred for isolating the effects and relationships of small sets of
related varizbles (such as how stone flake length relates to platform thickness and
angle).
The common theoretical foundation of ethnoarchacology and experimental
archaeology allows researchers to tack berween complementary analogies gener-
ated by the distinct methodologies (Skibo 1992a). While this volume focuses on
experimental archaeology, its authors relate their projects to inferences from eth-
noarchaeology; their results provide hypotheses to be tested in less controlled eth-
noarchaeological settings, whese the effeces of unanticipated or untested variables
and factors can be observed. Furure research stands to profit from continued close
integrarion of these two methodologies in comprehensive research prograns.

EXPERIMENTAL ARCHAEOLOGY

Izumi Shimada (2005:608) has lamented that litele has changed in the decades since
Ruth Tringham (1978:171) argued that “experiments in archaeology have for the
most part been justifiably ignored because of (1) cheir fack of a strong theoretical
base and a resulting lack of general applicability in testing archaeological hypoth-
escs. .. and {2) their lack of rigor and attencion to sciencific experimental procedure
in design, execution, recording, and analysis” While experimental archaeology may
not always “furnish a foundation for explaining technological variation and change”
(Schiffer et al. 1994:198), it is having increasingly greater influence on archaeologi-
cal inference, as is its close cousin, ethnoarchaeology (Skibo 1992b; Seark 2003). This
trend has developed largely through the effores of Michael Schiffer, James Skibo, and
collcagues (1994), who have implemented integrated experimental programs based
soundly in scientific methods and directed expressly at archacological issues.

The chapters in this volame build on the foundation established by Schiffer and
colleagues (1994) to contribute more directly to archaeological inference through
controlled experimentation. To accomplish this, experiments are theorerically con-
cextualized and conducted with rigorous attention to research design and proce-
dure. These foundarional principles allow the modern analogies generated by exper-
imental archaeology to clarify past behaviors and practices. The projects presented
here are “nested within families of refated principles” (Schiffer et al. 1994:198)
a5 well as wichin suites of related experiments, as part of Jong-term, multifaceted
experimental research programs. Such programs explore diverse behavioral patterns
and their relasionships in the complex, long-term processes of site formation, mov-
ing reseasch well beyond Tringham’s (1978) criticism.

Fucure research in experimental archacology may be able to take cues from
recent developments in ceramic ethnoarchaeology. While the chapeers in this
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can be completely recovered and resampled to better assess how well small samples
represent a jarger population (c.g.. Lubinski and Shaffer, this volume). Experimencs
can test for equifinity, where multiple causes lead to the same effect—a persistent
issue in interpretations of archacological data (Carr and Bradbury, Lubinski and
Shaffer, this volume). For example, the damaged edge of a lithic artifact may be the
resulc of diverse combinasions of human and non-human influences, which can
be sorted our through experimentation (Bamfosth, this volume). Multiple trials
of controlled experiments that explore alternate causes with a common result can
directly contribure to reducing ambiguity in the interpretation of archaeological
data.

These advantages of experimental archaeology result from adherence to the
scientific method and, as the auchors in this volume emphasize, from multiple
repetitions of the same experiment that explore alrernate possibilitics. To address
¢his strategy, the authors outline step-by-step methods specific to their materi-
als that will guide future experiments. This degree of standardization is uncom-
mon in traditional archacological research, buc it is essential to experimental

archaeology.

DIVERSE RESEARCH SETTINGS:

GREATER AND LESSER CONTROL OF VARIABLES
Experimental archaeology offers the choice to control some of the manifold vari-
ables involved in che use of materials in the past. To clarify the complex interactions
of these variables, experimental archacology has developed sophisticated modern
analogies (Mathieu 2002; Stone and Planel 1999). Experimenters can decide how
carefully to control variables and tack among highly controlled lab sectings, more
“narural” field secrings (Lubinski and Shaffer, chisvolume), and, in some cases, ethno-
archacological observations. These complementary methodologies share a common
theoretical base (Schiffer 1987; Skibo 1992a, 1992b; Stark 2003; Tringham 1978),
although with different research foci and potential. Many effective research pro-
grams integrate lab, “narural’ and ethnoarchaeological observations, an approach
that has the most potential to provide data that directly impact aschaeological infer-
ence (e.g., Skibo 1992b).

The research presented in this volume focuses primarily on controlled labora-
tory experiments, but it also relies on related experiments and research from field
and ethnoarchaeological settings. Controlled laboratory experiments are characer-
ized by their replicability and tight conerol of very few variables, usually in a labora-
tory setting. Field experiments relax control of variables to more closely replicate
possible prehistoric situations, thereby becoming less repearable and more subject
to equifinity (Lubinski and Shaffer, this volume). Different setrings are appropri-
ate for different research questions, and the most effective projects use a variety of
approaches (Harry, Jolie and McBrinn, this volume).

Tntroduction

Greater Control of Variables

: EMW.E% nomﬂoznm.nﬁunnﬁgﬁm examine a narrow range of variables in labora-
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expert knappers (Bamforch and Finlay 2008), and similar &m.mo_..mbnnm are evident
in atlatl throwers distance and accuracy. John Whitraker (this volume) uses data
from recreational atlatl competitions as a general guide to the distance and accu-
racy prehistotic experts may have achieved with the weapon. These nxmﬂw_wm show
how understanding the range of variation in selected rﬁ.bwn.a&mﬂ& 4»5\“.& es ﬂmw
help produce a stronger analogy with past behavior, especially when combined wit
more controlled laboratory analysis.

Lesser Control of Variables .
Some ambitious experimental research programs have m&mwna. control of vari-
ables to observe large-scale aggregate effects. Such programs are difheulr co Hnm.nmm
but are well suited for generating hypotheses and conducting refated nobﬂo=n_
experiments. Research conducted since 1972 at Bueser .,mmHE.u mbmﬂﬁmv Tmm.ﬁw‘m .H
oped a secting analogous to an Iron Age farm. dqwﬁwmu. this secting, H.u&ﬂ __.Em
controlled experiments have been conducted using mmEnEEHn. techniques pbw
technology, such as crop rotation, types of manuring, use of livestock to wor
the fields, soil types, and arable weeds; other experimencs have mOmeom on grain
storage, construction of buildings, earthworks, metallurgy, and W.Lb ﬁnnwbmwmm%
(Reynolds 1999a). A similar project ac Lejre, Denmark, moc.bm& in Gmﬂ. uilds
on earlier Dutch experiments {see Steensberg 1979) and includes experiments
focused on tools and construction techniques (Rasmussen mﬁ.& n.wﬂaﬂboi G.ww.v.
Axel Steensberg’s experiments in swidden agriculrure using imitations n.um Znornr.:”
tools, conducted in the 19505, also incorporated large :Eu_unn.m of variables. As in
other projects with many uncontrolled variables, these experiments reached MQM
conclusions but did generate hypotheses and ideas to be tested in more controlie
scetings (Steensberg 1979). .

Complex experiments with miinimal nonﬂn.n over variables are prone nmw an
array of complicarions. In a long-term project similar to Butser mm.:.Bu the Pamu M%
Project developed a rough analogy to a Middle goo&m.mm period nnm” AD Ho.o )
cettlement in the southeascern United States. This scientifically nobnw_ﬁ& project
produced and analyzed over 700 tools made of various anon&mw but it ended pre-
maturely as a result of logistical problems, including disputes with the landowner
(Callahan 1976). In a much smaller project, Nick Barton and O mnnmam_.b Cwmmv
artempted to compare che spatial dispersal of ancient and nmm.oﬁanwﬁ& lichic scat-
cers in a sand matrix. However, unexpected bioturbation quickly “destroyed” the

lichic scatters.

no_s_umm—_mzm_c_m RESEARCH PROGRAMS

The zuchors in this volume unanimously call for comprehensive research programs,
in contrast to isolated experiments—referred to variously as archaeological, explor-
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atory, orientational, or imaginative experiments (Amick, Mauldin, and Binford
1989; Ascher 1961; Malina 1983; Schiffer et al. 1994). The relatively low cost and
ease of conducting “weekend” experiments (Schiffer et al. 1994) make it common
for such experiments to exist in isolation, lacking archaeologically relevant research
questions, coherent research designs, and appropriate methods. In many cases the
results of such experiments are not fully reported and cannot be integrared into the
body of knowledge generared by experimental archaeology. The authors here reiter-
ate the need for consistent and appropriate research methods, fundamental to the
goal of contributing to archaeological inference,

In an efforc to gain a more thorough understanding of ancient tools, their users,
and their makers, effective research programs may include more perishable materi-
als, such as the wood and fibrous hafting of projectile point weapons (Bamforth,
Whitraker, chis volume). While most experiments focus on materials recovered in
archacological sites, perishable items were both meaningful and functional in the
lives of those who produced and used them. Compared with less perishable items
such as stone tools, perishable artifacts constitute the vast majority of items in arti-
fact inventories—especially those of hunter-gatherers—but they have received rela-
tively little attention (Jolie and McBrinn, this volume). Given the generally poor
preservation of such-items, the cohesive program advocated by Edward Jolie and
Maxine McBrinn {this volume) is especially necessary for a clearer understanding
of these materials, The development of research programs that include perishable
materials may be one of the few ways to approximate relationships between dura-
ble and perishable items. Such relationships may otherwise remain obscure given
a research and preservation bias toward stone, as in the case of the Lignic period
in Southeast Asia, when crude stone tools were used to make sophisticated wood
tools (Ingersoll, Yellen, and MacDonald 1977). The atlatl is a synthesis of perishable
and nonperishable marterials, but archaeologists usually recover only a portion of
this composite tool. Through trial and error and controlled tests, Whitraker (this
volume) makes a step toward understanding how people made and used adlatls in

the past.

In addition, comprehensive experimental research programs muse address
taphonomy, especially studies that aim to replicate artifacts as found by archaeolo-
- gists (Carr and Bradbury, this volume). Further, taphonomy is a crucial aspect of
-comparative use-wear studies (Bamfortch, this volume). More than other material
- classes, animal bones are especially affected by taphonomic processes (Lyman 1994);
- hence, they constitute a critical aspect of zooarchaeological experiments (Lubinski
and Shaffer, this volume). In the case of bone tools or faunal technology, tapho-
nomic processes may remove many details such as use-wear and cut marks (Bement,
this volume}, also an issue with stone tools (Bamforth, this volume). An advantage
.-of experimental archacology is that taphonomic variables can be controlled. While
taphonomy is not the focus of this volume, it is indispensable to a full understand-
ing of site formation processes {Schiffer 1987).



d ERIK J. MARSH AND JEFFREY R. FERGUSON

Experimental archacology is especially appropriate for testing noncultural vari-
ables that do not vary by region, such as the physics of stone fracture, the chemical
and mechanical processes of seed crushing (Adams, this volume}, or the ways bones
fracture {Bement, this volume). However, most factors in the formation of archaco-
logical assemblages vary spatially, temporally, and culrurally. Repeating experiments
in other regions using alternate materials can help define the extent to which results
are locally specific and suggest possible sources of variability (Jolie and McBrinn,
this volume). For example, field-serting experiments may be limited to include
only materials that were likely available in the time period and region under study.
Repeating experiments in different regions using regionally specific materials is a
simple way of increasing an experiment’s refevance to regionally focused archacolo-
gists (Carr and Bradbury, this volume).

Repetitions of regional experiments can suggest the degree to which results
can be generalized to other regions. Larger experimental programs are well suited
to careful documentation of long-term site formation processes, particularly dif-
ficult variable to replicate or observe. For example, Anna Behrensmeyer's (1978)
case study of bone weathering in Africa was based on dara from a “natural” setting
and showed how physical and chemical agents break down bone. While this study
has been applied worldwide, regional taphonomic studies in Argentina empha-_
size differences with the patcerns seen in Behrensmeyer's African study, based on
bones from local animals exposed to local soils and weachering pateerns (Belardi
and Rindel 2008; Gutiérrez 2001). To clarify human decomposition in northern
European bogs, Heather Gill-Robinson (2002) used fetal pigs to derive archaeo-
logical expectations for decaying human dssue in bog environments. At Overton
Down, farm objects were placed in depositional contexts to be excavated after 2,
4,8, 16, and 32 years, and so on {Bell e al. 1996). After placing leather, bone, pot-
tery, and standardized plastic, experimenters were able to track the movement and
degradation of different artifacts in an actively cultivated field. At Butser Farm, over
90 percent of plastic pieces remained within 2 m of their starting point, discred-
iting the notion that agriculture and cultivation widely disperse material culture
{Revriolds 1999b; Schiffer 1987:129-131).

Experimental programs that integrate different materials, regions, experimen-
tal settings, and alternative hypotheses have the greatest potential to contribute to
an understanding of archaeological data and argue for their larger role in archaeol-
ogy (e.g. Skibo 1992a; see examples in Shimada 2005). For example, controlled
experiments have shown that raphonomic processes vary greatly for different parts
of a bone (Todd 1987), results that have coneributed directly to the incerpretation
of human-animal relationships during the Formative period in central Argentina
{Izeta 2007). Another Argentine project combined data from controlled bone frac-
turing experiments with ethnohistorical reports of local butchering preferences to

describe the influences of buechering practices and taphonomic history on archaeo-
logical bone assemblages (Miotti 1998). In the United States, Schiffer and Skibo's
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(1987) experimental studies examine the role of ceramic temper in the shift from
Archaic to Woodland ceramic technologies in the eastern United States. In the
Near East, trial and error suggested the best tool shape for harvesting &m,o_..ﬂ..n types
of locally available grains. Laboratory microwear analysis of these tools mmﬁ_omw&

clear marerial expectations for th . "y Velof
(Anderson Gmwwu. ions for the analysis of lithic tools from archaeological sites

CONCLUDING THOUGHTS

Compared with the logistical challenges and difficulties posed by excavation and eth-
nography, experimental archaeology is often more accessible to professional, student
and avocational researchers. This allows for research at fow cost, with BEWW& or nn“
travel, that does not disturb or destroy archacological materials. However, projects
nrm.ﬂ are easily carried out often exist in isolation, lack proper relevance to mwcnmﬁwobm
of interest to archaeologists, employ research designs and methods that undermine
the results, and fail to fully report methods, if the results are reported ar all. This
book offers examples of experiments carried our in the context of relevant mmﬁo
with the goal of achieving broader archaeological or anthropological relevance >
Researchers typically curn to experimental research to help them cﬁmn_.m_”w.bm or
test hypotheses developed during the study of archacologjcal materials. For exam-
ple. to explain a temporal shift from side to corner notching in an archaeological
ﬁmnBEmmn of projectile points, a rescarcher might hypothesize a specific mE&mm&
difference related to breakage. The researcher in this case already has the question in
hand and may then develop an experiment to quantify the fracture resistance of the

.. aﬂor:o.ﬁn?um. moh.Bm. The chapters here are designed to help researchers at this stage
0 ﬁan investigation. How does one design a proper experiment? Whar variables
need to be controlled and tested? To what extent can modern materials substituce

for those used in the past? What common mistakes can be avoided? The answers are

_found in the chapters thar follow.
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inderstanding Ceramic Manufacturing Technalogy:
The Role of Experimental Archaeology
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Since around 1980, archaeological interest in ceramic technology has intensified.
Accompanying this increased actention has been a corresponding growth in the use
- of experimental methods to understand why prehiscoric potrers made the techno-

logical choices they did. In this chapter I review how experimental archacology can
~ improve our understanding of ceramic technology.

THE GROWTH OF CERAMIC EXPERIMENTAL STUDIES

- Experimental archaeology has been defined as “the fabrication of materials, behay-
“iors, or both in order to observe one or more processes involved in the production,
use, discard, deterioration, or recovery of material culture” (Skibo 1992:18). Prior
to the advent of the New Archacology, most archacological ceramic experiments
were attempts to replicate manufacturing techniques used by earlier cultures {e.g.,
Bjern 1969; Holstein 1973a, 1973b; Maclver 1921; O’Brien 1980}, With few
exceptions (c.g., Shepard 1956), these experiments made no attempt to develop
universal principles that could be used to develop a general body of archaeologi-
cal knowledge, nor did they address the question of why certain manufacturing
technologies were selected. This emphasis began to change in the mid-1980s with




