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Local Raw Material Exploitation
and Prehistoric Hunter-Gatherer Mobility

PAUL T. THACKER

Stone artifacts are the most common and longest-lasting elements of the archae-
ological record, a quality that helps explain the focus on lithic artifact analysis
in Paleolithic and Paleoindian archacology. Many of the earliest archacologi-
cal reconstructions of Late Pleistocene hunter-gatherer movement interpreted
linear distance to exotic raw material sources as a direct indicator of mobilicy,
initiating a set of assumptions that remain widely employed today. Yet the dis-
tance between the geological source and an artifact’s recovery location is only a
measure of the movement of a specific stone fragment. Such decontextualized
raw material data rarely correlate with individual or group mobility, because nu-
merous other processes influence raw material use and eransport within hunter-
gatherer lithic economies.

This chapter examines the interpretive significance of local raw marerial ex-
ploitation by incorporating insights from evolutionary ccology and resource use
models within a diachronic regional approach. Constructing dynamic models of
changing prehistoric hunter-gatherer mobility using contextualized flaked stone
assemblages is theoretically possible, but the task is much more difficult than
is commonly assumed. Middle-range arguments developed from diet-breadth
ecological models imply that current hypotheses of mobility in Late Upper Pa-
leolichic and Epipaleolithic Portuguese Estremadura warrant reassessment.

TRANSPORTING ARTIFACTS, INDIVIDUAL MOVEMENT,
AND RESIDENTIAL MOBILITY: SCALES AND SIGNIFICANCE

Obstacles to reconstructing prehistoric mobility stem from the very nature of
the endeavor: understanding characteristics of a dynamic human settlement
system by using the archacological record, essentially a static residue. Ethno-
graphic studies and ethnoarchaeology are critical and productive sources for
pattern recognition and modeling of hunter-gatherer variability, includinglithic
organization and mobility strategies. Unfortunately, many archacologists apply
these models to the archacological record without full consideration of their

structural implications. ‘
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The well-used (and probably abused) forager-collector continuum described
by Binford (1980) is an example of an anthropological model with complex in-
ferences for discerning settlement strategies in archacology. Residential move-
ment is a critical concept for archacological interpretation in the forager/collec-
tor framework. Foragers move camp more frequently and utilize a daily foraging
radius, while collectors move base camps less frequently but rely on logistical

* forays to acquire resources located beyond the daily radius. Several studies of

ethnographic groups have found relationships between number of annual
moves, resource acquisition, and ranging behavior (Binford 2001; Kelly 1995).

As Kelly pointed out (1992), archacologists are often vague in their defini-
tions of mobility. The annual range traveled by a specific band is rarely correlated
with the total territory exploited during an individual’s lifetime. In many cases,
individuals within the same band have significancly different foraging radii. A
group may relocate its campsite many times during a year but not move very far,
and vice versa. The number of residential moves per year is rarely directly related
to annual range, except when other environmental relationships are considered
(Binford 2001).

In addition to the manifold problem of frequency of residential movement
versus overall range, archacologists face a mire of equifinalicy upon realizing chat
in some cases certain raw materials in the form of specific fools may move farther
when people move base camp less often. For example, specialized tools may be
associated with tasks conducted during special-purpose, long-distance logistical
forays. This behavioral association results in the transport of certain raw materi-
als (used for these specialized tools) far from their geological sources even when
residential mobility (base camp movement) is low. In contrast, lithic materials
may move greacer distances in cobble or core form in a system exhibiting increas-
ing residential mobility (Binford 1979; Binford and O’Connell 1984).

Much confusion within archacological middle-range theory concerning raw
material exploitation originates in misconceptualizations of the archaeological
record as a snapshot of ethnographic ranging behavior. Using Binford's cavear
that organizational structure is the critical component for interpreting the struc-
ture of the archacological record, archaeologists are wise to assume that siges
do not represent events within an ethnographic range. Rather, the settlement
and subsistence of a hunter-gatherer group had organizational consequences
for raw material exploitation, site functions, and assemblage variability. The
identification and explanation of structured patterning in the organization of a
lithic technology can, in certain cases, anchor hypotheses of prehistoric hunter-
gatherer systemic mobility (Gamble and Boismier 1991; Kuhn 1989). This un-
dertaking is very different from attempting to document historical group move-
ments (Close 1996, 2000).
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In order to avoid these analytical pitfalls, archaeological evidence of raw mate-
rial exploitation must be contextualized. Contextualization begins by evaluating
lithic raw material exploitation practices within the geographical distribution
of available lithic resources, including local and nonlocal materials. Against this
characterized background, inter- and intra-assemblage variability and techno-
logical organization must supplement indicators of activities/site functions on
a regional level. Contextualizing lichic exploitation and technological organiza-
tion is a necessary prerequisite for incorporating lithic raw material dara into
systemic mobilit)r FeCONSTructions or interprecations.

LitHIC RAW MATERIALS AS ECOLOGICAL RESOURCES

Within the interdisciplinary exchange between evolutionary ecology and anthro-
pology, a number of studies have productively modeled human hunter-gatherers
as resource managers (Williams and Hunn 1982; Smith and Winterhalder 1992).
Rather than being real in any sense, such models are useful heuristically for de-
veloping possible explanations of archaeological pacterning (Smith 1987) and
identifying situations where human groups behave in notably counterintuitive
ways.

Several concepts from evolutionary ecology have been adapted for use in
lithic analysis, most visibly the attempts to discern the effects of time stress
and buffering mechanisms on stone tool design and use-life (Torrence 1989;
Edmonds 1987). The Paleoindian and Paleolichic archaeological community’s
emphasis (perhaps overemphasis) on indicators of risk management may be
linked to the understandably seductive allure of concepts such as curation and
design reliability. These concepts were not developed for analysis of stone tool
technology. Thus valid critiques of them should not be surprising (Nash 1996;
Odell 1996; Shott 1996); nor should the setbacks of such approaches indict the
application of evolutionary ecological perspectives to hunter-gatherer prehis-
tory. These archacological applications have met with limited success precisely
because of the problem of assemblage context. Isolated, single-site, or otherwise
decontexrualized lithic dara are insufficient for robust modeling of prehistoric
mobility strategies (Hill 1994; Odell 1994).

Patch-choice and diet-breadth models are two mainstays of food-resource
exploitation models in anthropological evolutionary ecology (Bettinger 1991).
These models are suitable foundations for building an ecological model of lithic
resource exploitation, granted that appropriate modifications due to differ-
ences between organic food resources and inorganic lithic materials are neces-
sary. Resource models in optimal foraging theory are geographical, describing
behavior across a landscape of unevenly distributed resources of varying types
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(Winterhalder 2001). Mapping lithic resource occurrences and characterizing
distributions is a necessary first step for understanding prehistoric raw material
exploitation practices (Church 1994).

Lithic resources are significancly different from organic counterparts on the
landscape in those source areas:

(a) theyare more predictably located;
(b) they are rarely exhausted and do not require rejuvenation;
(c) theyare more predictable in terms of resource-return rates;

(d) they are not usually as time-dependent or time-variable (for example,
seasonality).

Because of these crucial differences from biotic resources, patch-choice mod-
¢ls have limited application for lithic studies. Diet-breadth models, however,
hold more potential for understanding stone tool assemblage organization.

Several ethnographic food resource studies have demonstrated that the spe-
cific nature of an individual resource is an important determinant of strategies
of exploitation and subsequent mobility decisions (Bettinger et al. 1997; Bin-
ford 2001). Specifically, dict-breadth models reconstruct possible food resources
available for human consumprion and compare these options with the resources
actually exploited. The value in such an approach extends beyond confirming
reasonable decisions by humans occupying a region; the approach frequently
results in the discovery of counterintuirive relationships, such as the use of a
lower-ranked resource when higher-ranked resources are plentiful (Bird 1997;
Madsen and Schmitr 1998). Often human hunter-gatherers behave in a less than
optimal manner, demonstrating the fundamentally social nature of information
flow and the constructed elements of landscape and subsistence (Holt 1996;
Mithen 1989, 1990).

Archacological application of these ecological insights facilitates an explicitly
geographic raw material selection model similar to those successfully applied
to organic resources (Bonzani 1997; Grayson and Delpech 1998). Considering
the diversity and availability of knappable raw materials is not new in archacol-
ogy (see Odell 1984; Reid 1997) and is an important consideration in the lithic
sourcing literature (Church 1995; Shackley 1998).

This ecological analysis assumes that prehistoric groups knew the distribu-
tion of lithic resources when occupying or traversing a region. Such an assump-
tion may not be warranted in all archacological cases but is certainly reasonable
in the vast majority of prehistoric situations (Torrence et al. 1996). Pioneering
or migrating groups moving across an absolutely unknown territory were rare
occurrences in prehistory; in those exceprional circumstances, most accepted
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evolutionary ecological resource models contain the same (if not more damag-
ing) theoretical obstacles as this proposed raw material model (Clark 1994).

Generalizing handling costs is problematic for lithic resources as well as for
food resources, and cost rankings and comparisons are necessarily left to the
specific regional variability/technologies under investigation. In many cases,
handling costs of stone may include quarrying/mining activities, differential de-
cortification requirements, heat treatment, and the like. Fortunately most han-
dling cost activities involving lithic materials generate recognizable signatures
in the archaeological record, an advantage not shared by many organic resource
procurement and processing activities.

The embedded nature of most lithic procurement observed ethnographically
is a critical difference between lithic resource acquisition and many organic
counterparts (Binford 1979). Rarely is stone the only or even the primary pur-
pose of a hunter-gatherer’s excursion (Gould and Saggers 1985; Haury 1994),
so it is reasonable to consider the opportunity cost of procurement activities to
be minimal relative to other foraging activities. That is, it is unnecessary to con-
sider choosing to procure stone as calculated against obtaining food resources.
Different stone sources (for example, an outcrop versus secondary occurrence
in a gravel) or material types (fine quartzite versus quartz or chert), however,
do have varying opportunity costs (Elston 1990). These differential costs, espe-
cially when both local and exotic stone are utilized in assemblages, underlie the
archacological interest in distance to raw material sources.

A prehistoric group's choice not to knap a locally available quartzice is of sig-
nificance within this approach. As Kelly (1992: 55) argues, “To know what one
resource offers means knowing what it offers relative to others.” Ironically, this
methodology, derived from evolutionary ecology, may discern elements of stone
tool production and use that are nof explainable except through a more complex
theory of social action and/or reproduction (Clark 1999). In order to interpret
the full relevance of raw material procurement choices, it is important to return
again to context: namely, inter- and intra-assemblage variability in stone use.

TECHNOLOGICAL ORGANIZATION AND RAW MATERIAL SELECTION

The majority of lithic assemblages contain numerous raw material types, un-
evenly distributed across tool classes, reduction classes, core classes, and other
categories. Rather than compressing variability into raw material trends within
the assemblage as a whole, lithic analysis must focus attention on the distribu-
tion of raw materials across different assemblage classes and within varying re-
duction sequences (Hayden et al. 1996; Ingbar 1992). Often local raw materials
were used for different purposes than exotic lithic resources (that is, locals may
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constitute the majority of certain tool classes); or, more obviously, prehistoric
knappers may have employed a different reduction strategy based on the type
of raw material (Andrefsky 1998; Montet-White and Holen 1991). While sepa-
rating assemblages into raw materials for analysis of technological organization
is commonly done, middle-range theory to explain resulting patterns is poorly
developed and rarely explicit. Several studies in both the Old and New Worlds
have recognized the manufacture of expedient rools and utilized flakes on lo-
cal raw materials (Bamforth 1990; Nelson 1991; Parry and Kelly 1987; Straus
1991a). The meaning of this assemblage pattern is clarified by examining the
organization of nonlocal raw materials in the same assemblage.

Resource maximization and time minimization relationships have usefully
characterized aspects of hunter-gatherer ecology (Bamforth and Bleed 1997;
Winterhalder 2001). Torrence (1994) appropriately warns that knappers pro-
duce foremost a tool adequate for its purpose and only indirectly consider trans-
port costs or conservation of raw materials. These functional constraints are oc-
casionally evident within tool assemblage attributes and can be supported by
experimental and usc-wear studics.

After hypothesis formulation regarding functional use, analysis should incor-
porate models of resource maximization and time minimization in procurement
and processing of stone raw material. For l:xampl:. ifalocal quartz is suitable for
making thick scrapers, and no other raw materials have lower opportunity costs,
then thick scrapers should be made from local raw materials.

MoBILITY MIRAGES: ExoTiCc RAW MATERIALS
AND SpreEcI1ALIZED TooL FORMS

The role of labor-intensive, highly formalized tools has dominated most middle-
range articulation of the organization of technology with mobility strategies
(Carr 1994; Goodyear 1989; Hofman 1991; Larick 1987). Often these discus-
sions reach an impasse when acknowledging the possibilities of exchange and
trade for exotic materials (Melezer 1989). More significantly, these arguments
can suffer from spuriousness when concluding that a formal tool type or tech-
nology is linked to increased mobility. For example, if Palcoindians preferred
(for whatever reason, funcrional or aesthetic) to fashion lanceolate points on
high-quality raw materials occurring at only a single source on the landscape, it
is tautological to argue that Paleoindian technological organization reflects high
mobility, using distance to sources as supporting evidence. Lithic analysis must
include an assessment of the use of local raw materials for manufacturing infor-
mal tools and must document the relationship of high-quality and more likely
exotic raw marterials with the formalized rool elements (Holdaway et al. 1996;
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Brantingham 2003). Research in this direction is most notably represented by
several Northern European Mesolithic studies in the Old World (Myers 1989;
Jochim 1998; Vierra 1995), Paleoindian research in North America (Amick
1999; Ellis and Deller 2000; Sellet 2004), and studies on later Prehistoric as-
semblages in New Mexico (Walsh 1998).

ASSEMBLAGE VARIABILITY AND REGIONAL CONTEXT

A scacter of stone artifacts may represent the location of specific human activi-
ties associated with certain artifact classes, a discard area (transformation), the
impact of geological postdepositional processes, or—even worse for the archae-
ologist—all of the above (Hayden 1998; Isaac 1986; Stern 1993). Lithic techno-
logical organization may vary within the same cultural system or even individual
behavior, depending on geographical location, specific activity, and social set-
ting (Hayden et al. 1996; Phillipson 1980). Refitting studies and indirect ana-
logs (such as nodule-type methods) are promising methodologies for exploring
variability in this realm (Almeida 2000; Larson and Kornfeld 1997; Roebroeks
and Hennekens 1990; Seller 1999). Nevertheless, a holistic and representative
sample of lithic technological variability from a hunter-gatherer system is essen-
tial for any modeling of mobilicy (Henry 1989; Thacker 1996; Williams 2000).
Numerous lithic studies have demonstrated that a regional approach is the best
solution to this sampling and theoretical issue (Demars 1982; Dibble 1991; Eb-
ert and Camilli 1993; Floss 1994; Thacker 2000).

Regional approaches are a critical source of data. Only through an integration
of land use, site types, activity variation, and their effects on lithic organiza-
tion may complex models of raw material exploitation be linked to settlement
and subsistence and hence mobility strategies. A regional approach does not
assume recovery of an articulated settlement system or ethnographically mean-
ingful reconstruction of past ranges and territories. Regional analysis seeks
organizational structure and strategies of systems, rather than historically real
movements and boundaries. Multiple site assemblages strengthen hypotheses of
lichic organizational significance and avoid the potential idiosyncrasy of inter-
pretations based on one activity area or assemblage (Blankholm 1991; Eriksen
1991; Feblot-Augustins 1997). Diachronic approaches are useful for evaluating
the theoretical assumptions of a model as systemic change occurs (Bernaldo de
Quiros and Cabrera Valdes 1996; Montes Barquin and Sanguino-Gonzilez
1998).
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THE IMPORTANCE OF LOCAL RAW MATERIAL EXPLOITATION

FOR RECONSTRUCTING HUNTER-GATHERER MOBILITY AT

THE PLEISTOCENE/HOLOCENE BOUNDARY: AN ARCHAEOLOGICAL
APPLICATION FROM PORTUGAL

Seven assemblages from the Terminal Magdalenian and Epipaleolithic of Portu-
gal illustrate the importance of on-site or near-site resources for understanding
the interface berween technological organization and settlement strategies. All
seven assemblages are from open-air sites in the Rio Maior vicinity and six of
them yielded charcoal for absolute dating (Table 11.1). These large assemblages
were selected from more than a dozen Late Pleistocene/Early Holocene sites
in the region due to functional interpretation: all seven sites are currently con-
sidered campsites (Bicho 2000, Marks et al. 1994; Marks and Mishoe 1997;
Zilhao 1997a), based on the presence of stone-lined hearth features and site size.
Regional Terminal Paleolithic land-use patterns appear identical to those of the
Epipaleolithic, suggesting a continuity in overall site location strategy within
the site sample (Thacker 1996b).

The paleoenvironment of the Rio Maior vicinity from 11,000 BP until about
8500 BP was rather temperate by European standards, with the exception of
a mild cold period during the end of Dryas III, as Nuno Bicho (1994) docu-
ments. Vegetational communities at the end of the Pleistocene were a mix of
Atlantic and Mediterranean species, with pine, oak, and birch species present
in the region throughout the Terminal Paleolithic. Faunal communities contain
rabbit, hare, red deer, roe deer, horse, aurochs, and wild boar, as well as some
colder-adapred species such as goar (Capra) and chamois (Rupicapra) (Bicho et
al. 2000; Hocketr and Bicho 2000; Haws 2000). These two latter species disap-
peared by the Early Holocene, and oak gradually replaced pine in many areas.
Most reconstructions depict the Early Holocene paleoenvironment of cencral
Estremadura as essentially equivalent to modern conditions (Bicho 1993, 1994;
Marks and Mishoe 1997; Zilhao 1997b).

Table 11.1. Radiocarbon Dates for the Late Upper Paleolithic and Epipaleolithic
Assemblages of the Rio Maior Vicinity

Cabego do Porto Marinho I-U 12,220 +110

Cabego do Porto Marinho III §-U 11,810 £110

Carneira-Pinhal 10,880 £90

Cabego do Porto Marinho V 9,100 £160

Areeiro 111 8,860 +£80; 8,850+50; 8,570+130

Fonte Pinheiro 8,450 £190
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Faunal assemblages from archacological sites during this period are rare and
come mainly from caves exhibiting better preservation conditions. Limited
comparative data on human diet across the Pleistocene/Holocene boundary
preliminarily indicate no major changes except of degree, with probable parallels
to the Cantabrian pattern of subsistence intensification through both specializa-
tion and diversification, culminating during the Mesolithic (Straus 1992, 1999;
Bicho 1994).

The continuity between the Magdalenian and Final Epipaleolithic lithic
technology has been demonstrated by several studies (Bicho 2000; Zilhio
1997a), with chronological change being limited to an apparent (but poorly
documented) increasing frequency of geometrics produced using a microburin
technique as the Holocene progressed. Limited and mostly conjectural settle-
ment system reconstruction has focused on two observations: the apparent in-
crease in the number of sites in Portugal during the Epipaleolithic and the pro-
posal that inland-coastal movement “increased” and took on a more logistical
organizational character due to the presence of marine resources in Estremaduran

cave sites (Bicho 1994, 1997, 1998, 2000).

THE DISTRIBUTION OF LITHIC RAW MATERIALS
IN THE R10 MA1OR VICINITY

Using a lithic resource model requires derailing the occurrence of knappable
raw materials in a region. There are two significant sources of lithic raw marerial
in the Rio Maior vicinity, as discovered through a total coverage survey con-
ducted from 1990 to 1993 (Thacker 2002). High-quality chert cobbles occur
in secondary position, within gravels supporting the ridge separating the Rio
Maior and Penegral drainage. These chert cobbles are exposed as intermittent
and ephemeral perched streams incise the sands and gravels of the ridge during
wet seasons. The second raw material source occurs as gravels of variable-quality
quartz and quarczite that structurally support most of the landforms in the Rio
Maior drainage. These gravel cobbles are exposed by stream and river erosion
and occasionally by wind erosion/deflation of sand dunes or beds. More impor-
tantly, such gravels occur within a few minutes’ walk of all the sites included in
this chapter and, in fact, of any point in the drainage except on the limestone
uplands. In addition to quartz and quartzites, these gravels contain small and
variable frequencies of sandstones, siltstones, basalt, limestone, and rock crystal.
Thus human groups in the valley during the Late Pleistocene and Early Holocene
were selecting raw materials either from an essentially on- or near-site context or
from the chert deposits, still well within a daily foraging radius.
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DETECTING THE SHIFT TO A SPECIALIZED, DIVERSIFIED SUBSIS-
TENCE/SETTLEMENT STRATEGY USING STONE TOOL ASSEMBLAGES

Current hypotheses concerning change in subsistence and settlement in Portu-
guese Estremadura during the Epipaleolithic propose the following:

(1) The increased use of specialized tool kits, especially geometrics, through-
out the Epipaleolithic, culminating in the Mesolithic (Bicho 1998, 2000).

(2) An increasing logistical strategy of mobility, evidenced by faunal assem-
blages from inland Epipaleolithic cave sites (Straus 1992; Straus et al.
2000; Vierra 1995; Bicho 1994).

(3) An expedient use of local raw materials. Bicho (1997, 1998) proposed
that, rather than being embedded in other activities, the “necessity”
of chert procurement for manufacturing bladelet and geometric barbs
impacted settlement systems, resulting in site location (albeit logistical
camps) near known chert sources.

Diachronic tool type richness-diversity measures are a productive way to
control for sample sizes and assess assemblage variability in tool form (Jones
et al. 1989; Simek and Price 1990). Published tool typologies from the six sites
are directly comparable and have minimal bias originating in mechodological
or investigator effects. All but one were analyzed by A. E. Marks and Bicho;
Fonte Pinheiro was analyzed by Thacker and Bicho. The specific types included
in the lists are based on the Upper Palcolithic typological scheme of Denise de
Sonneville-Bordes, adapted for Portugal by Marks and Joao Zilhao (Marks et
al. 1994; Zilhao 1997a). No retouched tool types are chronologically sensitive
across the time range spanned by the assemblages (a necessary prerequisite for
such diversity measures). The entire type list was chosen for the richness scale,
because compressing individual cypes into tool classes does not, in this case, alter
results.

As reported in Table 11.2, tool diversity at each site is predominantly a func-
tion of sample size. While the difference is not statistically significant, assem-
blages from the later periods contain slightly fewer tool types than the Terminal
Magdalenian ones. Likewise, the percentage of geometrics and microburins in
the ool assemblage shows no significant variability until Fonte Pinheiro, which
is dated to the Final Epipaleolithic/Earliest Mesolithic (8450 years BP). In sum,
using these assemblages from seemingly similar functional contexts (campsites),
it is difficult to argue for major or even minor directional change in formal tool-
kit design during the Terminal Pleistocene and Epipaleolithic. The only change
in tool-kit diversity occurs at the Epipaleolithic/ Mesolithic transition.
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Table 11.2. Lithic Tool Assemblage Diversity

Site Number of tools Number of % of
tool types  geometrics

Cabego do Porto Marinho I-U 1,481 72 0.4
Cabecgo do Porto Marinho 111 §-U 372 55 1.3
Carneira-Pinhal 200 42 0
Cabeco do Porto Marinho V 157 39 3.1
Carneira II 171 42 82
Areeiro 11 554 45 0.2
Fonte Pinheiro 211 40 154

If Epipaleolithic hunter-gatherers were increasingly logistically organized,
what structural changes should occur within large campsite lithic assemblages?
Base camps or residential campsites are occupied for longer durations in logisti-
cal strategies, as the movement focus involves bringing “resources to people”
(Kuhn 1992, 1995). Lithic assemblages from campsites occupied for longer du-
rations will more likely contain several organizational strategies across different
functional activities and possibly across raw material categories, which may be
discernible chrough activity area differentiation (Torrence 2001). Conversely,
the archacological patterns produced by a highly specialized, logistical subsis-
tence and settlement system will rarely exhibit extremely flexible, minimally
differentiated reduction and use of tools. Unfortunately, site maintenance ac-
tivities, such as surface sweeping and secondary discard activitics, are also more
likely to occur at longer-occupied locations. As emphasized above, equivalent
functional context is critical for building these hypotheses using lithic assem-
blages.

Table 11.2 displays the frequencies of tools and cores in each Portuguese as-
semblage. The greatest variability between assemblages occurs during the Late
Upper Paleolithic (CPM I-U and CPM I1I-S) and again at the Epipaleolithic/
Mesolithic boundary. No significant change occurs through the Epipaleolithic
in the frequency of tools or cores in the campsite assemblages. This observation
corroborates carlier doubts as to a major transformation or trend in the orga-
nization of technology between the Late Upper Paleolithic and Epipaleolichic.
While the percentage of on-site/near-site quartz and quartzite cores does not
vary with time, the use of such local raw materials for tools does slightly increase
at the Epipaleolithic/Mesolithic transition.

Table 11.3 demonstrates that in the Portuguese case, over 96% of informal
tools throughout the Epipaleolithic were produced on chert rather than on
quartz or quartzite. Again, a noticeable shift to more informal tools on local
raw materials occurs at the Epipaleolithic/Mesolithic transition. Within the
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Table 11.3. Informal Tool Production on On-Site or Near-Site Raw Materials

% of informal tools % of quartz and quartzite

Site on quartz and quartzite  tools that are informal
Cabego do Porto Marinho I-U 0.03 0.33

Cabego do Porto Marinho I11 S-U 0.04 0.36
Carncira-Pinhal 0.02 0.33

Cabego do Porto Marinho V 0 0

Carneira [l 0.02 0.50

Areeiro [11 0.03 0.40

Fonte Pinheiro 029 - 0.50

quartz and quartzite tool assemblages from all periods, tools on local raw ma-
terials were more likely to be informal after about 9000 BP. This limited use of
local materials for informal tools coupled with the lack of change in broader
technological organization makes it unlikely that these Portuguese assemblages
demonstrate a shift to longer-duration base camp settlement before about 9000
BP, and possibly not until around 8500 BP.

In conclusion, context-focused artifact analysis revises interpretation of lichic
assemblages from Epipaleolithic Portugal. In central Estremadura there is no
evidence for a significant change in technological organization or raw material
exploitation until the end of the Epipaleolithic. If sertlement stracegies changed
during the Epipaleolichic, they did so wicthout fundamentally altering the tech-
nology or organization of lithic assemblages. Residential mobility between the
coastal areas and inland Portugal, rather than logistical strategies, may explain
the presence of coastal marine resources near Rio Maior. Transporting a previ-
ously unexploited (or untransported) food resource during a residential move,
while a change in subsistence strategy, does not necessarily require a change in
mobility. Lichic organizational patterns from the Rio Maior region are con-
sistent with the hypothesis that the number of residential moves per year and

distance traveled may not have changed significantly between the Late Upper
Paleolithic and the Epipaleolithic.

CONCLUSIONS

Stone artifacts may reflect broad hunter-gatherer organizational attributes, such
as mobility; but numerous other processes influence raw material use within
lithic economies. Documenting the transport of an artifact differs fundamental-
ly from identifying group movement or understanding the structural organiza-
tion of mobility. Any middle-range theory linking the archaeological record of
stone artifact assemblages to the dynamics of sectlement system structure must
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emphasize the context of raw material exploitation within a technology. Prehis-
toric lithic economies can be contextualized by combining an ecological model
of raw material availability with a regional approach integrating assemblage data
across raw materials. As the Portuguese Epipaleolithic case study illustrates, fo-
cusing on the role of local raw materials and informal tool manufacturing lessens
the risk of modeling spurious relationships between technological organization
and hunter-gatherer mobility.
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