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ABSTRACT 

Anthony Marks' (1988) study "The Curation of Stone Tools 

Druing the Upper Pleistocene" utilized data from several 

Middle and Upper Paleolithic sites in the Central Negev Desert 

to test Binford's hypothesis that Middle Paleolithic 

assemblages are "expediently" produced, and Upper Paleolithic 

assemblages are "curated" (Marks 1988:276). The present study 

analyzes Marks' contribution, offers comparative data on 

technologically and typologically similar Middle Paleolithic 

assemblages from Tabun Cave in the Northern Levant, and 

concludes that the application of these broad technological 

distinctions oversimplifies a complex archaeological record, 

and is not a very useful approach to the analysis of Middle 

Paleolithic assemblage variability. 
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INTRODUCTION 

Recent trends in Middle Paleolithic research have included 

attempts to extract systemic and behavioral meaning from the 

corpus of descriptive statistics compiled during traditional 

analyses of lithic assemblages. These efforts follow those 

begun with the founding of the "New Archaeology" in 

Americanist archaeology of the early-19601s, in which simple 

time-space systematics were eschewed in favor of 

interpretations regarding behavior and culture process. 

A primary participant in the development of the "New 

Archaeology" was Lewis Binford, who also commented on the 

nature of Middle Paleolithic assemblage variability during 

this time (Binford 1961, Binford and Binford 1966). The 

founder of systematic Middle Paleolithic typology, Francois 

Bordes, had originally argued that Middle Paleolithic 

assemblage variability reflected cultural or ethnic 

differences (Bordes 1961); Binford replied that the observed 

variability reflected functional differences in the lithic 

assemblages (Binford and Binford 1966). The Bordes-Binford 

debate dominated lithic discussions in the late 1960s and 

1970s. Since then, other topics have come to the fore in 

discussions of Middle Paleolithic assemblage variability, and 

Binford has gone on to pursue other topics, including 

ethnoarchaeological studies among the Nunamiut Eskimo. Binford 

has continued to comment on Middle Paleolithic studies 
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however, and has attempted to apply several of his 

ethnoarchaeologically derived conceptual frameworks to the 

study of Middle and Upper Paleolithic stone tool assemblages 

(Binford 1973, see also Binford 1979). Several studies (Marks 

1988, Shott 1989, Bamforth 1986) have appeared recently which 

attempt to operationalize these frameworks in the study of 

prehistoric tool assemblages. 

Anthony Marks' (1988) study entitled "The Curation of 

Stone Tools During the Upper Pleistocene" utilized data from 

several Middle and Upper Paleolithic sites in the Central 

Negev Desert to test the hypothesis that, if Binford's 

"curated" technology versus "expedient" technology distinction 

is justified, "profound behavioral differences in degree of 

foresight in tool production and conservation (should be) 

reflected in the artifact content of each period" (Marks 

1988:276). Other studies examining the difference between 

"curated" and "expedient" technologies include Bamforth 

(1986), Hayden (1975), and Rolland (1981), though these are 

not discussed here because they include analysis of composite 

and metallic tool forms. Shott (1989) examined "curation 

rates" in theoretical terms, attempting to integrate discard 

process, site formation processes, and economic models (the 

"rational economic player") into a discussion of the nature 

and validity of archaeological inference. In general, efforts 

to operationalize the conceptualized curated/expedient 
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distinction have experienced difficulty in interpreting 

assemblage variability of any kind; these studies most often 

conclude that such a distinction is unwarranted, and perhaps 

misleading. 

The present study analyzes in detail Marks' (1988) 

contribution, while offering comparative data collected during 

the analysis of several technologically and typologically 

similar Middle Paleolithic assemblages from the Tabun cave, 

near Mount Carmel, in the northern Levant.1 It is hoped that 

these analyses will shed light on some of the difficulties 

obtained in attempts to operationalize Binford's conceptual 

frameworks (both the curated/expedient and his base 

camp/workshop/ephemeral site distinctions) in the 

interpretation of complex archaeological assemblages. 

It is important here to reflect on the backgrounds of the 

two archaeologists whose work is being discussed. As noted 

above, Lewis Binford commented on Middle Paleolithic studies 

during the 1960s, and participated in heated debate with the 

French prehistorian Francois Bordes. At the outset, it is 

interesting to note that Binford has never conducted field 

research on Middle Paleolithic sites (Jelinek, personal 

^arks also treats several Upper Paleolithic assemblages 
in his study. This aspect of his analysis is not tested here, 
for there are no comparable Upper Paleolithic assemblages at 
Tabun. 
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communication). 

On the basis of multi-variate statistical analyses, the 

Binfords (Binford and Binford 1966) argued that Mousterian 

assemblage variability could be accounted for in terms of 

functional differences rather than the cultural or ethnic 

differences endorsed by Bordes. Binford's interest in 

functional differentiation has continued to this day, and is 

evident in contributions stemming from ethnoarchaeological 

research with the Nunamiut Eskimo. On the basis of this 

research, Binford (1973, 1977) outlined functional 

distinctions between "curated" and "expedient" technologies, 

and between "base camp", "workshop/quarry", and "ephemeral" 

site types. 

Despite the recent emphasis on ethnoarchaeology, Binford 

has continued to comment on questions Middle Paleolithic by 

implementing the curated vs. expedient dichotomy in a 

discussion of differences observed between Middle and Upper 

Paleolithic assemblages (Binford 1979). Specifically (and in 

brief), Binford has argued that Middle Paleolithic stone tool 

technologies are expediently produced, and Upper Paleolithic 

technologies are "curated". In other words, the approach to 

stone tool manufacture, use, and discard during the Middle 

Paleolithic is characterized by less foresight and planning 

than the approach during the Upper Paleolithic. Such a 

distinction has ramifications for the shift from 



11 

"paleoculture" to "fully cultural behavior" during the Middle 

to Upper Paleolithic transition (Jelinek 1977, see discussion 

in Marks (1988:275-276).2 

Anthony Marks, on the other hand, has worked extensively 

with Levantine assemblages and, in further contrast to 

Binford, his position regarding the Middle to Upper 

Paleolithic transition in the Levant is decidedly gradualist. 

Marks' (1988) test of Binford's expedient vs. curated 

distinction is based on extensive survey and excavation in the 

field, and the analysis of Levantine archaeological 

assemblages. Marks' conclusions therefore have important 

ramifications for the application of Binford's conceptual 

frameworks to Levantine assemblages specifically, and to more 

general questions of Middle Paleolithic assemblage variability 

and the Middle to Upper Paleolithic transition. 

In summary, Binford has offered several 

ethnoarchaeologically derived conceptual frameworks, and has 

2Binford's comments on questions Middle Paleolithic 
generally derive from analysis of European, rather than 
Levantine, lithic assemblages. The archaeological (see Mellars 
1989) and biological (see Klein 1989; Stringer et al 1984) 
evidence suggests that differences exist in the nature of the 
Middle to Upper Paleolithic transition in Europe and the 
Levant. In Europe there seems to be stronger evidence for 
abrupt change and possibly replacement of one population by 
another; in the Levant the evidence suggests the possibility 
of a much more gradual transition. It may therefore be that 
Binford's postulated distinction between the expediently 
produced Middle Paleolithic and the curated Upper Paleolithic 
assemblages is more an artifact of this Euro-centrism than a 
valid theory to be applied elsewhere in the world. 
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attempted to apply one of these distinctions to continuing 

discussions of Middle and Upper Paleolithic variability. On 

the other hand, Marks has excavated extensively in the Levant, 

and has only recently attempted to address the validity of 

Binford's frameworks to Middle and Upper Paleolithic studies. 

Obviously, the orientation and research interests of each 

archaeologist differ, it will be interesting to examine how 

their "worlds" collide! 

Binford originally coined the terms "curated" and 

"expedient" in reference to differences he noted in the way 

Nunamiut Eskimos prepared, used, and stored their tools in 

various subsistence related activities. A "curated" technology 

thus contains items which are "produced and maintained within 

the technology in anticipation for future usage" (Binford 

1979:269); an "expedient" technology contains tools which are 

produced when needed and are subsequently discarded after use. 

It is ironic then that "curated" tools are the least likely to 

be found in the archaeological record, a factor which forces 

the archaeologist to search for indirect measures of such 

behavior, such as the assemblage characteristics discussed by 

Marks (see below). 

It must be noted that of the Nunamiut tools studied by 

Binford (1977), most were either metallic or composite forms 

, and few (if any) were made of lithic raw materials. 

Obviously, metal tools were not present during the Middle 
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Paleolithic, and (it is arguable) composite forms did not 

appear until the Upper Paleolithic, thus the applicability of 

concepts formulated on the basis of metallic, composite 

technologies to Middle Paleolithic studies is immediately 

subject to question. Despite this apparent incompatibility 

between Binford's data and Middle Paleolithic artifacts and 

behavior, the conceptualized curated/expedient dichotomy has 

been applied in discussions of Middle Paleolithic "logistics 

of procurement and . . . context of use" (Binford 1977) 

Since Binford's original distinction between "curated" and 

"expedient" technologies, these terms have experienced wide 

and varied usage. This poses a major problem in examining 

studies which incorporate Binford's terminology, for 

"curation" may in fact refer to behavioral differences at any 

of the following points in the stone tool manufacturing and 

use processes, not all of which indicate "anticipation for 

future usage": 

1) Raw material acquisition; In this instance, lithic raw 

material is seen as a spatially restricted resource which must 

be gathered and transported to the locus of use (Bamforth 

1986). Under any circumstance it is difficult to argue that 

such gathering activity represents "curation" and not simply 

acquisition, but given the abundance of lithic raw material in 

the Central Negev (and the Levant as a whole), the argument 

for curation at this stage is even more tenuous. Additionally, 
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if acquisition behavior represents curation, then Lower 

Paleolithic hand axes are, for example, arguably curated 

(Hayden 1975). The presence of exotic raw material at a site 

may however, be taken as a "mundane" indicator of curation, 

for these materials may have been selected for specific 

properties, and imported over long distances (Marks 1988). 

Unfortunately, this raises several other concerns, including 

distance traveled, length of travel time, and whether a 

special trip was made specifically to recover that resource. 

2a) Transport of prepared cores from the locus of 

preparation to the locus of utilization; 

2b) Transport of blanks or completed tools from locus of 

manufacture to locus of utilization: These two sub-sets of the 

same behavioral phenomena may represent the most productive 

place in the lithic manufacture process to search for 

"curation". Archaeologically, such behavior may be more 

accurately considered in terms of energy conservation and 

efficiency, in which the approach to tool manufacture and use 

is governed by functional requirements of each site type, 

which are then fulfilled with minimal energy expenditure (see 

Shott's (1989) consideration of the "rational economic player; 

see also Zipf 1949). Differences in percentages of various 

core, tool, and debitage classes at the various site should 

give a good indication of functional differences in the 

approach to tool manufacture and use at each of Binford's site 
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types. 

3) Reuse and/or modification of retouched stone tools; 

This really amounts to raw material conservation, or tool 

maintenance (Bamforth 1986, Binford 1977), if it is agreed 

that every artifact serves as a potential source of raw 

material. Dibble's (1985) scraper reduction model could be 

used to test for differences in such behavior, but the search 

for curation would then be limited merely to the retouched 

tools, not entire assemblages. Energy efficiency is again of 

interest here— why would one walk to the original source for 

more material if there is plenty of previously transported raw 

material at the site locus? 

4) Storage of completed tools for later use: Marks found 

no evidence for this type of behavior in the Middle 

Paleolithic; given the abundance of raw material in the 

Central Negev this is not surprising. Obvious "caching" 

behavior is not evident until the Upper Paleolithic (Binford 

1979:270, quoted in Marks 1988:276). Again, given the 

abundance of raw material in the Central Negev (few sites are 

more than 1-2 km from an outcrop (Munday 1976) and the 

rapidity with which stone tools can be produced (Hayden 1975) 

it is not surprising that it is not productive to search for 

"curation" in this behavior. However, if stone tools are seen 

as potential sources of raw material, then incipient curation 

(Type 4) occurs at all archaeological sites with extant lithic 
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assemblages. 

The potential for symbolic behavior rears its 

archaeologically ugly head at this point. Because symbolic 

artifacts are not physically functional items with regard to 

subsistence, they must be treated differently with respect to 

curation, especially within the labels defined by Binford and 

Marks. Debate rages about the origins of symbolic behavior 

(see Chase and Dibble 1989) , but it seems that caches of 

clearly symbolic artifacts (e.g. Solutrean knives in France) 

do not appear until the Upper Paleolithic, and therefore will 

not be considered in greater detail here. 

As Bamforth (1986) noted: "The notion of curation is 

frequently encountered in the literature, and yet adds few 

real insights to most discussions". This is due at least in 

part to varied and loose application of the term. As will be 

demonstrated below, until a more definitive exposition of 

exactly what "curation" means in both ethnoarchaeological and 

(especially) Middle Paleolithic archaeological research, the 

application and use of such terminology will probably continue 

to oversimplify many complex behavioral issues. 

ANTHONY E. MARKS' (1988) "THE CURATION OF STONE TOOLS DURING 
THE UPPER PLEISTOCENE" 

The Central Negev Project surveyed 55 square kilometers in 

the Central Negev Desert during the 1960s and 1970s, locating 

Middle and Upper Paleolithic archaeological sites and 
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potential prehistoric resource locales. Twenty-one Middle 

Paleolithic sites and 18 Upper Paleolithic sites were located, 

of which 11 (52%) and 16 (89%) were sampled, respectively. A 

total of 13 assemblages from the 11 Middle Paleolithic sites 

were examined for Marks' 1988 study, (three assemblages from 

the stratified site of D35 (Nahal Aqev) were examined, along 

with surface scatters at 10 other sites). As will be shown 

below, there are statistical differences within these 13 

assemblages, these differences were apparently overlooked when 

Marks classified the assemblages according to Binford's "base 

camp", "workshop", and "ephemeral" site types. 

Marks sought to test Binford's hypothesis that there 

exists a distinction between expedient (Middle Paleolithic) 

and curated (Upper Paleolithic) technologies, and that such a 

distinction can be identified in the archaeological record. To 

test the hypothesized technological distinction, Marks 

attempted to identify differences in the approach to tool 

manufacture, use, and discard during each period (Marks 

1988:276). If behaviorally meaningful, patterned differences 

could be identified archaeologically, insights about the 

degree of planning might be offered, Marks would be able to 

determine whether items were "produced and maintained within 

the technology in anticipation for future usage (Binford 

1979:269), and were therefore "curated" or "expediently" 

produced (ibid:277). 
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To achieve this end, Marks defined several "assemblage 

characteristics" which, in conjunction with geomorphic 

evidence for prehistoric resource locales (Goldberg 1976), 

were used to differentiate the base camps, workshops, and 

ephemeral hunting and gathering sites from one another. The 

assemblage characteristics defined by Marks (1988:280 Table 

16.1) are: Site area, Distance to nearest lithic raw material 

source, Artifact density, Percent cores, Levallois blank-to-

Levallois core ratio, Levallois point-to-Levallois point core 

ratio, Percent retouched tools, and mean core weight. These 

data, as presented by Marks, are listed in Table I. 

Marks argues (1988:279) that base camps (i.e. D15, D35s, 

D35,1, and D35, 3c) "are large with significant in situ 

cultural deposits" (a problematic criterion which will be 

addressed below) ; they should have low core percentages and an 

average complement of retouched tools; and should have high 

Levallois blank to Levallois core ratios, due to the selective 

importation of Levallois blanks from workshop sites (Type 2B 

curation). Lithic activity at base camps therefore consisted 

largely of utilization of previously prepared, imported 

pieces, with little core preparation (Marks 1988:284). Base 

camps are thought to be located in close proximity to water, 

which is not an easily transportable resource. 

Marks expects workshop/quarry (i.e. D2, D42, D44) sites to 

have high core percentages and mean core weight, with low 
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Levallois ratios and low retouched tool percentages, these 

latter having been removed after production for use elsewhere 

(Type 2B curation). Evidence of core reduction activities was 

expected, and selective removal of prepared core artifacts 

indicated by low artifact to core ratios. These sites were 

expected to be located at or near lithic raw material sources. 

Ephemeral site assemblages (i.e. D33, D40, D45, D46, D51, 

D52) were expected to contain specific distributions of tools 

which indicated the specific function of that site, whatever 

it might have been. Marks suggested that ephemeral sites may 

have a rather high percentage of cores with few primary 

elements, indicating Type 2A curation— selective import of 

prepared cores, from which blanks were struck, and as tools 

were needed. With regard to resource locales, ephemeral sites 

were not necessarily be located in close proximity to either 

water or lithic raw material, but may be located, for 

instance, in areas with good views of ungulate locations 

(Marks 1988:279). 

Thus in Marks* discussion the Type 2a and 2b curation 

activities (transportation of cores and prepared blanks/tools, 

respectively) listed above were hypothesized to exist, and to 

be archaeologically distinguishable (curation (Types 1, 3, and 

4 are not discussed directly, but are implicit in Marks' 

analysis) . Base camp and workshop assemblages were seen as 

mirror images with respect to "curation", the former with a 
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preponderance of imported blank and tool forms, the latter 

with a notable absence of same. To note a point that receives 

further elaboration below, these hypotheses postulate base 

camp and workshop assemblages as opposite ends of a complex 

lithic reduction continuum. While intuitively appealing, the 

archaeological identification of such theoretically distinct 

assemblages may difficult, if not impossible. 

Given that Marks sought to test for "curation" in the 

archaeological record, the inclusion of several of his 

"assemblage characteristics" is questionable (the data as 

presented by Marks are reproduced in Table I). The following 

analyses demonstrate that: 1) Marks included data irrelevant 

to the study of "curation", that 2) Marks grouped 

statistically different sites without presenting data which 

might otherwise support such an action, and that 3) despite 

the problems with Marks* presentation, his conclusion that the 

application of the label "expedient" to Middle Paleolithic 

technologies is erroneous is not supported by these data. 

With regard to the first point, it is argued here that 

spatial data, as presented by Marks (site size, artifact 

density, and distance to raw material) are irrelevant to the 

search for curation in the archaeological record for several 

reasons: site size and artifact density are largely irrelevant 

due to the extreme post-deposition, geomorphic disturbance 

affecting the samples studied. While these variables are 
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behaviorally important, especially regarding recurrence and 

intensity of occupation, the identification of contemporaneous 

(let alone individual) occupations in the Middle Paleolithic 

record is difficult at best (see Goldberg and Brimev 1983; 

Munday 1976b). 

(In the current study, it was hoped that this problem 

could be somewhat alleviated by the use of percentages and 

ratios, which are not affected by sample size). 

To illustrate the difficulty in using the site area and 

site density variables, let us turn to the original analyses 

(Munday 1976, 1977; see also Goldberg and Brimev 1983), from 

which Marks gathered his data. In analyzing the lithic 

component of each of the Central Negev sites, Munday 

distinguished, on the basis of artifact condition, whether an 

assemblage experienced (post-depositionally): "little or no 

movement", "little significant movement", "significant 

movement", or was "extensively moved". These categories 

indicate decreasing confidence levels in estimations of site 

area and/or artifact density.3 It should be obvious that any 

attempted post hoc quantification of Munday's subjective 

evaluations is difficult at best. 

In spite of the difficulty with these data, site area and 

3It is interesting to note also that at the significantly 
and extensively moved sites, Munday experienced difficulty in 
tool identification due to the damaged condition of these 
artifacts. 
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artifact density are theoretically not meaningful in the 

context of the present study, for we are looking for broad and 

dichotomous patterns in the approach to stone tool 

manufacture, use, and discard. If "curation" exists in the 

archaeological record, and if the "assemblage characteristics" 

used by Marks are valid criteria for identifying such 

"curation", differences in these characteristics should be 

reflected uniformly in all occupation events differentially by 

site type and function, and should therefore be independent of 

variables which reflect occupation intensity. This point 

brings to the fore a major implicit assumption of Binford's 

conceptual frameworks, one which I will call "behavioral 

uniformitarianism". 

In the search for "curation" in the archaeological record, 

one is forced to assume that there exists mutually exclusive 

behavior in the approach to stone tool manufacture, use, and 

discard, not only between "curated" and "expedient" 

technologies, but also as those technologies appear within the 

various site types (see Binford 1983). As formulated, the 

conceptual distinction between "curated" and "expedient" 

technologies allows little overlap in the archeological 

evidence for each. That is, the archaeological identification 

of each depends on mutually exclusive differences in 

"assemblage characteristics", and that intersite variability 

should be low within each site type (i.e. Base camp, 
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workshop/quarry, ephemeral; Binford 1977:35). Similarly, the 

conceptual distinction between "base camp", "workshop/quarry", 

and "ephemeral" site types allow little overlap in the 

assemblage characteristics that define each: Base camps are 

not used for blank production, but should contain evidence of 

selective blank or tool import; workshops contain evidence for 

material extraction and core preparation activities, and 

evidence of core or tool export. Ephemeral sites are used for 

particular activities dictated by proximity to various 

resources, thus the assemblage present at such sites may fall 

anywhere along the base camp-workshop continuum, depending on 

which resource is being exploited (water, lithic raw material, 

flora, fauna). The behavioral continuum and the associated 

necessary assumptions of "behavioral uniformitarianism" and 

mutually exclusive assemblage characteristics thus pose 

problems for the search for "curation", because these 

assumptions are neither ethnographically valid, nor 

archaeologically identifiable. 

The site area and artifact density data as presented by 

Marks are also problematic for other reasons: they are 

dependent on-total area analyzed, which was highly variable— 

Site D35 (Nahal Aqev) was extensively excavated; most of the 

other samples examined were gathered with inconsistent 

sampling strategies during surface collection activities. 

These data are also questionable because some site areas were 
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extrapolated on the basis of surface distributions (Munday 

1977:37; e.g. Nahal Aqev, Level I)4, other sites were simply 

so deflated that Marks could include no size and density data 

whatsoever (e.g. D51, D52; see Table I below). Finally, and on 

a more trivial note, Marks listed the area of Site D2 as "1" 

square meter (Marks 1988:280; Table 16.1); it should actually 

have read one square kilometer! 

The last quantified spatial variable, distance to raw 

material, was recognized by Marks in the initial application 

of Binford's site labels, though not consistently. The 

distances listed by Marks are however, linear distance 

measurements, and a review of the original site reports 

(Munday 1976b, 1977) reveals that the changes in elevation 

associated with these linear distances are often extreme. 

While the linear distances are easily tested statistically, 

they are not reliable culturally, for they are "as-the-crow-

flies" measures of distance. (As noted below, statistical 

tests of Marks* data suggest that the linear distance to 

resources (lithic, water) was not considered systematically by 

*For an illustration of the difficulties inherent in 
estimating (let alone accurately quantifying) artifact 
movement and the extrapolation from surface to sub-surface 
assemblages, see Coinman et al (1989), and Cahen and 
Moeyersons (1972). Goldberg (1976:38) states also that two 
trenches were excavated at Site D35, but that "no 
stratigraphic link between the trenches was found". Thus one 
must doubt the integrity of their artifact density and site 
area estimates. 
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Marks). 

To give Marks the benefit of the doubt, the spatial data 

gleaned from the original site reports were tested in the 

current analysis with Kendall's Tau, and much to this author's 

surprise, some statistically significant results did emerge. 

Site area was, however, not significantly associated with any 

of the other assemblage characteristics. Not surprisingly, the 

artifact density and degree of movement variables exhibited a 

statistically significant inverse association (Kendall's tau 

=-.825 pc.OOl; Spearman's r=-.842 p<.0002). This is not 

surprising given that artifact density decreases as "degree of 

movement" increases (see Goldberg 1976). 

To summarize, the spatial data presented by Marks are not 

emphasized in this analysis because these data are estimates 

or measures which do not accurately reflect past geomorphic 

events or cultural phenomena pertinent to the search for 

"curation" in the archaeological record These data will be 

considered again in the following discussions, but will not be 

included in further statistical tests. The six variables 

statistically tested in this study are, then: 

Artifact density; 
Percent cores in the assemblage; 
Levallois blank to Levallois core ratio; 
Levallois point to Levallois point core ratio; 
Percent retouched tools in the assemblage; 
Mean core weight. 

The data tested in the current analysis are presented in Table 
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II. There are 20 assemblages listed in Table II; Marks (1988) 

presented only 13. The other seven assemblages are levels from 

Site D35 that Marks excluded from his analysis, presumably 

because of assumed redundancy in the data. It was hoped that 

by analyzing the pertinent variables from all the assemblages 

possibly available to Marks, some insight could be gained 

toward understanding Marks* selection criteria. 

A column-by-column comparison was conducted on Table II to 

test for significant associations in the behavior of the six 

variables listed. The following combinations of variables 

exhibited significant statistical associations in their 

behavior: 

Kendall's tau Spearman's r 

Artifact density 
vs Percent cores -.425 (p=.0114) -.653 (p=.0046) 

Artifact density 
vs Mean core wgt: -.366 (p=.0258) 485 (p=.0348) 

Percent cores 
vs Mean core wgt: .446 (p=.0066) 624 (p=.0068) 

Lev Bnk/Lev Cor 
vs LevPt/LevPtCor: .708 (p=.0001) 861 (p=.0002) 

SAMPLES FROM NAHAL AQEV (D35) ONLY: 

Percent cores 
vs Leval Bnk/ 

Lev Cor: -.614 (p=.0160) 758 (p=.0232) 

Most of the above statistically significant associations 

are not intuitively surprising. The significant association 
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between the Levallois Blank/Levallois Core and Levallois 

Point/Levallois Point Core ratio is not surprising given that, 

after investigating the primary literature, the latter was 

found to be a subset of the former.5 However, it is 

interesting to note that the association between the two 

Levallois ratios is primarily due to the Nahal Aqev samples 

only (Kendall's tau =.798 p=.0032; Spearman's r =.909 

p=.0066). When the other samples are analyzed separately from 

the Nahal Aqev assemblages, there is no significant 

association between these variables (Kendall's tau =.218 

p=.4776; Spearman's r =.400 p=.2340), suggesting differential 

behavior toward Levallois blanks in general and Levallois 

points in particular at Nahal Aqev, as compared to the other 

sites. Combined with the statistically significant inverse 

association between percentage cores and Levallois 

point/Levallois point cores, these data suggests that 

selective importation of Levallois pieces (especially points) 

was practiced at Nahal Aqev (D35), though the statistical 

differences between the levels at this site preclude further 

generalization on this note. The fact that the Levallois 

ratios are not statistically redundant at the other sites 

considered suggest that Marks' "workshop/quarries" and 

5TO avoid redundancy in the data, the Levallois 
Point/Levallois Point Core variable was therfore removed from 
further consideration. 



28 

"ephemeral" sites cannot be distinguished on the basis of 

Levallois ratios alone. Other criteria must be considered. 

The relationships observed between artifact 

density/percent cores in the assemblage, and artifact 

density/mean core weight, indicate an inverse association 

between the core variables and artifact density. Such a 

relationship makes sense if blanks are being exported from a 

preparation locale (i.e. a workshop) to a utilization locale, 

such as a base camp (Type 2b curation above). However, such 

relationships might also obtain in areas of intense raw 

material utilization (Type 3 curation above), where intense 

core reduction increases artifact density while reducing core 

weight. Such are the problems with the archaeological 

visibility of curation and the necessary assumption of 

uniformity in lithic reduction behavior: a potential indicator 

of "curation", in this case evidence for selective importation 

of blanks, could be caused by behaviorally different 

approaches to stone tool manufacture, use, and discard. As 

Marks (1988) noted, it is somewhat ironic the search for 

"curation" in the archaeological record is hampered by the 

fact that those artifacts most likely to be "curated" are 

those least likely to found in the archeological record! 

No statistically significant relationship in the behavior 

of the following combinations of "assemblage characteristics" 

was noted: 
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Percent cores vs percent retouched tools; 
Percent cores vs Levallois blank/Levallois core ratio; 
Levallois blank/Levallois core vs percent retouched 

tools; 
Levallois blank/Levallois core vs mean core weight; 
Percent retouched tools vs mean core weight. 

These variables will therefore not assist in the search 

for differential approach to stone tool manufacture and use. 

The next step in evaluating Marks* presentation is to test 

for statistical differences within and between the assemblages 

grouped by Marks into "base camp", "workshop/quarry", and 

"ephemeral" site types. The primary data considered by Marks 

were apparently the "assemblage characteristics" listed above, 

other data which may have been considered, though not in any 

apparent systematic fashion, include proximity to water and 

flint resources, view of probable ungulate locations, and 

drainage potential at any given site. A G-Square test was 

conducted on the three site types, as offered by Marks in his 

Table 16.1 (reproduced here as Table I). 

Marks' "base camp" classification, samples D15, D35-S, 

D35-1, and D35-3C, exhibited statistically significant 

differences (Gz=99.498 df=9 p<.005). Marks* "ephemeral" site 

group, samples from D33, D40, D45, D46, D51, and D52, 

exhibited statistically significant differences in their 

assemblage characteristics (G2=47.984 df=20 p<.005). The 

"workshop/quarry" classification samples from sites D2, D42, 

and D44, also exhibited no significant differences (G2=7.744 
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df=8 p>.25). 

What can one say about these results? By selecting samples 

from site D35 Levels S, 1, 3C, and D15, Marks included three 

assemblages in the same category—"base camp"— even though 

they exhibit statistical differences in their "assemblage 

characteristics". This may simply mean that these sites are 

not uniform in regard to these criteria, but an examination of 

the other potentially discriminating variables (distance to 

raw material, distance to water, possible ungulate location 

(not quantified by Marks)) reveals no suggestive relationships 

either. The current analysis therefore suggests that these 

samples should not have been grouped together at all, and 

that, given that these data do not jibe with the idea that 

base camps should represent an endpoint on the postulated 

lithic-behavioral continuum, and the necessary assumption of 

"behavioral uniformitarianism". Indeed, these data indicate 

that different activities were undertaken at these "base 

camps".6 

6 It must be noted that Nahal Aqev (D35) Level 3c is 
troublesome because there were no Levallois cores present at 
all, therefore the Levallois ratios had zeros in the 
denominator. For analytical purposes, the presence of one 
Levallois core was assumed so that these ratios could be 
defined in real number terms. A second analysis was conducted 
with Level 3C removed from consideration, and the samples 
still exhibited statistical differences.However, with the 
Levallois ratio removed, the levels exhibited statistical 
similarity (G2=0.373 df=4 p>.25), thus pointing to differences 
in approach to Levallois blanks and cores at these levels. 
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By grouping "workshops/quarry" sites D2, D42, and D44, 

Marks considered three sites which, while not statistically 

different, still do not suggest the postulated uniformity in 

approach to stone tool manufacture at workshops (D2 and D42 

are a raw material on raw material D44 is 75m away from a 

source). As will be shown below, these samples may be better 

considered when grouped differently, given the range of 

variability found in assemblage characteristics across all 

twenty assemblages). 

Finally, Marks* "ephemeral" group (D33, D40, D45, D46, 

D51, D52) exhibits statistical differences on the basis of the 

"assemblage characteristics", and do not reflect similarity in 

approach to stone tool manufacture and use. All but Site D33 

are perhaps more profitably described as "workshop" sites, 

(see further discussion below). 

It is apparent then that Marks' grouping of the 13 

assemblages into three site types does not adequately 

characterize the variability present in the "assemblage 

characteristics", nor do the groups accord well with the 

expected evidence for consistent, patterned, and differential 

lithic behavior at the various site types. The question then 

becomes, how might these data be discussed more meaningfully? 

Assuming that the groups were formulated on the basis of 

the "assemblage characteristics" listed in Marks Table 16.1 

(1988), the current author went to the original site reports 
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(Munday 1976, 1977) and recalculated Marks* "assemblage 

characteristics". Once gathered, the statistical tests 

mentioned above were applied to these criteria for all 20 

samples possibly considered by Marks. First, the samples from 

the site of Nahal Aqev (D35; from which Marks selected three 

levels) were considered. Next, the data from all other samples 

were tested. Finally, the entire sample of 20 assemblages was 

analyzed, and increasingly similar groups were clustered until 

most of the variation present was accounted for by groups of 

statistically similar assemblages. 

The data from all ten Nahal Aqev (D35) levels were 

analyzed (Table III) separately to test Marks' selection and 

lumping of Levels S, 1, and 3C. Chi-square statistics were 

computed, and significant differences (at the .05 level) were 

revealed in the data; sample combinations were then tested 

until most of the indicated differences could be accounted for 

by newfound statistically similar groups. 

The Chi-square statistic for the entire matrix was 176.229 

(df=27 p<. 005) , and the following statistically similar groups 

were discerned: 

Group A: Level S, Level 2 (X2=5.537; df=3; p >.1) 
Group B: Levels 1, 3A, 3B, 3D, 3E, 3F, 3G (X2=8.531; 

df=18 p>.25). 
Group C: Level 3C 

These groups are statistically different from each other 

(X2=162.296; df=6; p<.005), and account for over 92.1% of the 
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differences seen in the matrix as a whole. 

The same Chi-square matrix was calculated on all the other 

sites (see Table IV), and again significant differences 

(X2=133.556; df=27; p<.005) were apparent. Statistically 

similar sites were grouped in an effort to account for the 

observed differences, and the following groups were defined at 

the .05 level: 

Group A: D2, D40, D42, D45, D46, D51 (X2=14.588; df=15; 
p>.25) 

Group B: D33, D44 (X*=5.147; df=3; p >.10) 
Group C: D15, D52 (X2=5.009; df=3; p >.10) 

These groups accounted for 88.2% of the differences in the 

matrix as a whole (X2=117.841; df=9; p<.005). 

Finally, the same analysis was conducted on all the sites 

and all the Nahal Aqev (D35) levels together. The following 

groups of statistically similar assemblages explain 94.0% of 

the differences in the matrix as a whole (X2=652.724 df=15 

p<.005; X2 of entire data set is 694.598 df=57 p<.005): 

Group I: Sites D2, D40, D42, D45, D46, D51 (X2=14.588; 
df=15; p>.25) 

Group II: D35 Levels 1, 3A, 3B, 3D, 3E, 3F, 3G 
(X2=8.531; df=18; p>.25). 

Group III: D35 Levels S, 2 (X2=5.537; df=3; p>.10) 
Group IV: Sites D33, D44 (X2=5.147; df=3; p>.10) 
Group V: Sites D15, D52 (X2=5.009; DF=3; P>.10) 
Group VI: D35 Level 3C 

These tests of Marks' "assemblage characteristics", as 

gathered from the original site reports, suggest a vastly 

different clustering of samples from those offered by Marks 

(1988), and provide further evidence that Marks may not have 
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been justified in lumping some sites, especially the base 

camps, and as he distinguished between workshop/quarries and 

ephemeral sites. The six groups listed above represent 

statistically significant sample clusters, and thus provide a 

more firmly based set of distinctions from which to proceed 

with a discussion of approaches to stone tool maufacture and 

discard. It is not sufficient however, to describe statistical 

differences; the statistically significant sample groups must 

be described in order to hopefully make behavioral sense out 

of their differences. 

Group I; D2. D40. D42. D45. D46. D51. 

Characterized by high percentages of cores, low Levallois 
blank/Levallois core ratios, moderate retouched tool 
percentages, and high mean core weight. Munday (1976) 
indicates that all of these sites (except D51: 900 m) are 
located on or within 25 meters of a raw material sources. 
Distance to water is highly variable among these sites, 
ranging from a minimum horizontal distance of 300m (at 
D46) to a maximum of 2100m (at D51). Minimum vertical 
distance to water is -5m, maximum vertical distance is -
80m. D2 and D40 were listed as workshops by Marks, all 
the rest were listed as ephemeral sites. 

The Group I assemblage characteristics suggest that these 

sites served as loci of core manipulation, and that if 

"curation" occurred, it occurred in the export of prepared 

blanks (Type 2B curation), if one assumes an approximate yield 

of three Levallois blanks per Levallois core (Crew 1976). 

These sites are probably best described as workshop/quarry 

sites as discussed by Marks, though D51's distance to raw 

material remains anamalous. 
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Group II: Nahal Aaev (D35) Levels 1. 3A. 3B. 3D. 3E. 3F. 3G. 

Characterized by low core percentages, high Levallois 
blank/Levallois Core ratios, moderately high percentages 
of retouched tools, and low core weights. D35 is located 
600m from, and 80m above, high quality raw material. A 
local spring (150m away) is though to have been active at 
the time of occupation (Goldberg 1976). Only Level 1 was 
considered by Marks, he listed it as a base camp. 

These characteristics suggest that blanks prepared 

elsewhere were imported (Type 2B curation), and that tools 

were utilized relatively intensively (Type 3 curation), if 

high percentages of retouched tools is an accurate measure of 

intensity of utilization. (Perhaps Dibble's (1985) reduction 

intensity criteria might elucidate this point further; this 

may serve as a focus of continuing research). The samples in 

this group are probably best described as "base camps" 

according to the criteria outlined by Marks. 

Group III: D33. D44. 

Characterized by high mean core weight and high 
percentage of cores in the samples. D44 was listed by 
Marks as a workshop/quarry, though it is 75m from the 
nearest raw material source (the other "workshop" sites 
were all within 25m of adequate raw material). D44 was 
between 300-800m. from water, depending on the season. D33 
was listed as an ephemeral site, even though it rests on 
a raw material source; D33 is 200m from water. 

This grouping is similar to Group I, but has slightly 

depressed core percentages. The glaring inconsistencies (on 

the basis of distance to raw material and water, respectively) 

in Marks' designation of D44 as a workshop/quarry and D33 as 

an ephemeral site suggest: 1) that proximity to resources was 
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not consistently utilized as a criteria for site designation, 

or 2) that there may have been other factors not mentioned by 

Marks which influenced these designations. These sites are 

probably best characterized as "workshops" though the data are 

not unambiguous. 

Group IV: Nahal Aaev (D35) Levels S and 2. 

Characterized by very high Levallois blank/Levallois Core 
ratio values and mean low core weights. Distinguished 
from Group II because of higher Levallois blank/Levallois 
core ratios. Only Level S was considered by Marks, he 
classified it as a base camp. 

Evidence suggests importation of Levallois blanks (Type 2b 

curation above). These should be discussed as "base camps". 

Group V; D15 and D52. 

Characterized by extremely low core weights; both are 
very far (>600m) from raw material. D15 has high 
retouched tool percentage and Levallois blank/Levallois 
core ratio. D15 is 300m from water; D52 is 300-1750m from 
water depending on the season. Classified by Marks as a 
base camp (D15) and ephemeral (D52). 

These sites offer perhaps the best possibility for 

"curation" Type 2a, in which cores are transported. The low 

mean core weights suggest rather intensive utilization in the 

absence of other raw material (Type 3 curation). Occupants of 

D15 may simply have turned to previously discarded tools as 

sources of raw material rather than the small cores (note the 

low core percent, high rates of retouch, and low mean core 

weight). Again, Dibble's (1984) reduction intensity model may 

prove useful here. Probably best discussed as "base camps", 
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though only D15 has strong evidence for blank importation. 

Group VI: D35. Level 3C. 

Characterized by the absolute absence of Levallois cores 
and a large number of Levallois blanks and points. Listed 
by Marks as a base camp. Mean core weight is low, as is 
percentage of retouched tools and cores in the sample. 
Best described as a base camp. 

D35 Level C is anomalous in comparison to other levels at 

Nahal Aqev and to the other sites examined by Marks, given the 

absolute absence of Levallois cores. Probably a candidate for 

Type 2b curation— the importation of Levallois blanks 

prepared elsewhere. 

From the initial test of Marks* data, and the subsequent 

regrouping of statistically similar "assemblage 

characteristics" from all samples available in the original 

site reports, two conclusions are clear: The data still do not 

support Marks1 separation of the assemblages into the three 

sites types, and proximity to resources was not statistically 

applied by Marks as a discriminating criteria. All the groups 

are probably best discussed as either "base camps" or 

"workshop/quarries" in Binford's framework, but because 

statistical differences in the "assemblage characteristics" of 

each type are present, the functional labels do not indicate 

dichotomous endpoints along a lithic production-and-use 

continuum (i.e. intersite variability within each site type is 

high, contra Binford's expectations 1977:35). The approach to 

stone tool manufacture, use, and discard, was not curationally 



38 

uniform at either "base camps" or "workshops". Given the 

relatively elastic site type definitions offered by Binford 

and Marks, it is difficult to argue conclusively that such 

classifications are categorically inappropriate for Middle 

Paleolithic research, though it does seem these site types do 

not adequately describe the "assemblage characteristic" 

variability available to Marks for his study. 

Ignoring for the moment the methodological problems with 

Marks' presentation, an examination of Marks' conclusions is 

now in order. Marks found in his data no reason to believe 

that Middle Paleolithic tool production should be described as 

"expedient" (Marks 1988:283), arguing that: 

"During the Middle Paleolithic, flint outcrops were 
usually exploited for raw material for the immediate 
production of shaped cores, which were then exported to 
either base camps or hunting stations for further 
reduction .... This is certainly a form of curation" 
(ibid:284). 

Additionally: 

"There is good inferential evidence for curation in the 
markedly different ratios of Levallois pieces to 
Levallois cores at base camps as compared to those at 
workshop/quarries; these can be easily explained by the 
exportation of Levallois blanks out of these 
workshop/quarries and into the base camps" (ibid:284). 

These statements reveal that Marks' believes he has made 

a strong case for "curation" (Types 2A and 2B; implicitly, 

Type 1 also) in the Middle Paleolithic, thereby placing doubt 

on Binford*s notion that Middle Paleolithic technologies were 

"expediently" produced. While his conclusions are intuitively 
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appealing and sometimes supported by visual inspection of the 

data, the statistical analyses presented here reveal 

discrepancies in Marks' data which cast doubt on the validity 

of his conclusions. 

Were the flint outcrops used for "immediate production of 

shaped cores, which were then exported to either base camps or 

hunting stations"? Is there "good inferential evidence for 

curation in the . . . exportation of Levallois blanks out of 

these workshop/quarries and into the base camps"? Given the 

following facts— 1) that Marks1 base camp classification is 

not supported by the data; 2) that instead three statistically 

different "base camp" types are revealed (Groups II, IV, and 

V) ; 3) that the workshop and ephemeral classifications do not 

reflect statistically different groups of assemblage 

characteristics; and 4) that three statistically different 

"workshop/quarry" groups were revealed (Groups I, III, and 

VI) ; the data do suggest "curation" in differential transport 

of cores and blanks, though not in clear and consistent 

patterns. 

Statistically significant differences in the "assemblage 

characteristics" revealed in the analyses above, though 

different from the data offered by Marks, do seem to reflect 

differences in approach to tool manufacture, use, and discard 

in the various assemblage groups offered above. If these 

differences indicate "curation", then yes, curation existed 
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during the Middle Paleolithic. The analyses offered here thus 

support Marks' conclusions, though his methods in arriving at 

such a conclusion are not consistent. 

Ironically, and finally, Marks' concludes that "these data 

suggest that in the Negev the curation of chipped stone tools 

was not an important part of (the) technological system . . . 

(and) it is probably inappropriate to consider chipped stone 

tools as a focus of curational habits even in technological 

systems that might otherwise emphasize curation" (Marks 

1988:284). In spite of the problems noted in Marks' analysis 

and methodology noted above, and the fact that the 

archaeological identification of Binford's conceptual 

frameworks depends on archaeologically unreasonable 

uniformitarian assumptions, one is forced to agree with Marks 

that Binford's intuitively appealing site function and 

assemblage technology distinctions are not productive avenues 

on which to approach the study of Middle Paleolithic 

assemblages. 

ANALYSIS OF SELECTED ASSEMBLAGES FROM THE TABUN CAVE, MOUNT 
CARMEL, ISRAEL 

The second part of this study was designed to identify 

differences in approach to stone tool manufacture and use in 

an independent Levantine assemblage. All of the Middle 

Paleolithic assemblages analyzed by Marks fall 

"technologically and typologically within the Early Levantine 
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Mousterian of Tabun D type" (Marks 1988:279). Technologically, 

such assemblages are characterized by significant numbers of 

true blades, Levallois core preparation, and a tendency toward 

long, narrow, relatively thick blanks. Typologically, Tabun D 

assemblages contain retouched and unretouched elongate 

Levallois points, with relatively few scrapers (Marks 1977:13; 

see also Jelinek et al 1982) . Given that the Tabun sequence is 

the chrono-stratigraphic baseline in the Levant, it seemed 

reasonable that, if there are differences between "expedient" 

(Middle Paleolithic) and "curated" (Upper Paleolithic) 

technologies in the Levant, a study of several Tabun 

assemblages might reveal diachronic change against which 

Binford's dichotomy might be tested. 

Data collection focused on gathering sufficient 

qualitative and quantitative information to adequately 

describe "assemblage characteristics" for each of the 

assemblages selected. A total of 1493 artifacts from five 

(arbitrarily selected) Tabun assemblages (Levels 70, 66, 59, 

4IAN, and 35B) were examined. While Level 70 is technically 

considered transitional between Tabun Ea and the overlying 

Tabun D levels, it was included in this analysis for 

comparative purposes. All artifacts were measured (length, 

width, thickness, platform width, platform thickness) 

according to the system outlined by Jelinek (1975; See 
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Appendix II below),7 

Nominal or attribute data were recorded on the following 

variables— platform type, flaking technique, flake form, 

intensity of retouch, artifact condition, and percent exterior 

cortex. Tools were classified according to Bordes1 typology, 

and all specimens were classified according to a chaine 

operatoire modified for this study (Geneste 1985, cited in 

Jelinek n.d., see Appendix I). This chaine operatoire. though 

imperfect, differentiates artifacts according to rough 

position in the stone tool manufacturing process. Part of the 

difficulty in discussing behavioral differences in the 

approach to stone tool manufacture, use, and discard is 

inherent in Middle Paleolithic studies— the traditional (i.e. 

Bordesian) typological analyses concentrate on tool types 

rather than other potentially discriminating non-tool related 

assemblage characteristics (Marks 1988:277; 1983:xiii). 

Geneste's system, which distinguishes phases in the tool 

manufacturing process (blocks of raw material, blanks and 

7This aspect of the analysis is problematic, for after 
measurement was complete, it was realized that Marks' 
measurements were taken in a different manner. The 
significance of this difference is not yet fully understood, 
but should not pose significant problems for this study since 
all of the data compared are in ratio and percentage form 
rather than metric. A potentially interesting research project 
for the future is to examine the same assemblage(s) with 
different measurement guidelines, and to explore the 
differences created in the use of different measurement 
techniques. 
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tools, cores, retouch flakes, and debris of various kinds), 

proved adequate for this study. Given that the definitions of 

"curation" outlined above represent differential behavior in 

the process of stone tool manufacture, use, and discard, 

Geneste's model seemed appropriate to the task. 

Once all the information was properly collected and 

encoded, partitioning Chi-Square tests were applied to test 

for overall differences in the samples. These data were then 

compared to Marks' data from the Central Negev. (Although not 

all data discussed below are directly relevant to an analysis 

of "curation", they are included in this discussion as basic 

data describing the character of each assemblage). 

When present, the following platform types were 

distinguished in the database: 

0 - Plain (or absent, see discussion below) 
1 - Dihedral 
2 - Faceted 
3 - Transverse 
5 - Superimposed Bulb (Chapeau de Gendarme) 
6 - Cortical 

In retrospect, the default setting for missing platforms 

should not have been encoded "0", for there is meaning in the 

absence of platforms. Luckily, sufficient redundancy in the 

data recorded in the artifact condition category allowed ex 

post facto differentiation of plain platform artifacts from 

those with missing platforms. 

Figure I presents the cumulative frequency diagram of the 
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listed platform types, by level. Table V presents these data 

in summary form. 

Effectively and analyticaly, the platform types listed may 

be grouped into three types on the basis of location in the 

reduction sequence: cortical platforms, plain platforms 

(artifacts with missing platforms were removed from 

consideration), and platforms indicative of prepared cores 

(faceted, superimposed, to a lesser degree dihedral and 

transverse) . Further justification for this analytical 

distinction is that Marks sees evidence for "curation" in 

transport of prepared cores from workshops to base camps; the 

above criteria might help indicate differences in this regard. 

Table Vb presents the same data, differentiating between 

plain, prepared, and cortical platforms, the hypothesis being 

that indications of prepared core utilization may suggest 

differences in approach to stone tool manufacture, and may 

indicate whether one level may be considered "curated" or 

"expedient" versus another. 

From this, it is clear that some differences exist in 

platform types between the levels examined at Tabun: 

Levels 35B, 66 and 70: No significant differences 
(X2=3.590 df=4 p>.05). Characterized by more than 
expected plain platforms, fewer than expected 
prepared and cortical platforms; 

Level 4IAN: Variation is explained by fewer than expected 
plain platforms, more than expected cortical 
platforms; 

Level 59: Significantly higher than expected quantities 
of prepared core platform types, especially faceted 
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and superimposed bulb types, which are typical of 
Levallois flakes and Levallois points, 
respectively. 

Flaking technique was analyzed to identify technological 

differences in the manufacture of stone tools. Encoded types 

include: 

0 - Normal 
2 - Levallois 
3 - Disc 
4 - Biface retouch 
5 - Normal (prismatic) blade 
6 - Bipolar 

Figure II presents the cumulative frequency diagram of 

the listed flaking techniques, by level. Table VI presents 

these data in summary form. 

Not all the listed values for flaking technique were 

meaningful within the studied assemblages, hence the 

partitioning Chi-square was calculated for Normal, Levallois, 

and Normal Blade types only. (Again, analytical justification 

stems from the notion that artifacts made in prepared core 

techniques are different ("curated"?) from those using more 

"expedient" techniques). All levels exhibit statistically 

significant differences (p<.05) with all others. Sources of 

the differences are as follows: 

Level 35B: Less than expected occurrence of blade 
technique; 

Level 4IAN: More than expected normal technique, less 
than expected prepared core techniques; 

Level 59: More than expected Levallois technique; less 
than expected normal technique; 

Level 66: More than expected blade technique, less than 
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expected normal. 
Level 70: No significant departures from expected, given 

the aggregate sample characteristics. 

Flake form was analyzed to help discern between prepared 

core and non-prepared core technologies. This category is 

expected to repeat the relationships discovered in the 

analysis of flake technique, though some differences may 

arise. The following forms were encoded: 

0 - Normal 
1 - Angular 
2 - Levallois 
3 - First Order Point 
4 - Second Order Point 
5 - First Order Blade 
6 - Second Order Blade 
7 - Other (describe in notes) 

Figure III presents the cumulative frequency diagram of 

the listed flake forms, by level. Table VII presents these 

data in summary form. 

The following characteristics may be noted for each level 

(all assemblages statistically different at the .05 level): 

Level 35B: Characterized by fewer than expected second 
order points and blades; 

Level 4IAN: Characterized by more than expected "normal" 
flake types, although this may be an artifact of 
the default setting in the encoding process. Level 
4IAN has a lot of broken and indeterminable 
specimens, which were encoded under the default 
form "0". In the absence of other, reinforcing data 
this problem could be analytically serious, but 
here is not considered to be catastrophic? 

Level 59: Characterized by many more than expected second 
order Levallois points; 

Level 66: Characterized by more than expected second 
order blades, fewer than expected angular and 
Levallois forms. 
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Level 70: Characterized by no significant departures, 
given the aggregate population characteristics. 

Artifact condition was analyzed primarily to ensure that 

parametric statistics could be calculated with some degree of 

confidence, and to facilitate future analysis of differential 

patterns of discard in the archaeological record. Shott (1989) 

attempted to clarify the issues surrounding artifact use-life 

as identified in disscard process, with an extension to a 

discussion of tool curation. Like most other studies of tool 

curation the bulk of his analysis focuses on composite tools 

and ceramics. Shott's conclusions may therefore not be 

entirely applicable to the study of Middle Paleolithic 

assemblages, but because these data are now in hand, his ideas 

may be tested in the future. 

The following are the possible artifact conditions encoded 

in the database: 

0 - Complete 
1 - Platform Broken 
2 - Platform Missing (Distal Fragment) 
3 - Proximal Fragment 
4 - Right Lateral Fragment (interior up, bulb proximal) 
5 - Left Lateral Fragment (interior up, bulb proximal) 
6 - Overshot Piece (from Shott 1989) 
7 - Medial Fragment 

Figure IV presents the cumulative frequency diagram of the 

listed artifact conditions, by level. Table VIII presents 

these data in summary form. 

The "platform broken", "right lateral fragment", and "left 
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lateral fragment", were combined in this analysis for two 

reasons— cell sizes were too small for reliable statistical 

analysis, and there is some overlap in the categories, as they 

are defined. A "platform broken" specimen is by definition 

either a "right" or "left lateral fragment. 

Artifact condition characteristics of each assemblage: 

Level 35B: No significant departures from aggregate 
population characteristics; 

Level 4IAN: Many more medial fragments than expected; 
Level 59: No significant departures; 
Level 66: More proximal and fewer medial and distal 

fragments than expected; 
Level 70: Many fewer proximal and medial fragments than 

expected, many more complete specimens than 
expected. 

Retouch attributes were analyzed in the hope that 

differences in intensity might illustrate differences in tool 

use and discard (curation Type 3 above), especially in light 

of Dibble's (1985) scraper reduction model. 

Types of retouch encoded include the following: 

0 - No retouch present 
1 - Light retouch 
2 - Medium retouch 
3 - Heavy retouch 
4 - Stepped retouch 
5 - Abrupt retouch 
6 - Deep retouch 
7 - Bifacial retouch 

Figure V presents the cumulative frequency diagram of the 

listed retouch types, by level. Table IX presents these data 

in summary form. 
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Not all retouch types were present in the analyzed 

assemblages, so statistical tests were only run on the first 

three possibilities— no retouch, light retouch, and medium 

retouch. These data were further analyzed on simply the 

presence or absence of retouch. Analysis of Figure V and Table 

IX reveal significant differences in the occurrence and 

intensity of retouch. These differences are summarized as 

follows: 

Level 35B: No significant departures from frequencies 
expected given the aggregate population 
characteristics; 

Level 4IAN: Incredibly small numbers of artifacts 
exhibiting any kind of retouch, and more than the 
expected number of plain artifacts; 

Level 59: No significant departures, expected cell 
frequency of medium retouch too small to test; 

Level 66: Many more artifacts with retouch present, 
accounted for by high frequency of scrapers in the 
assemblage. 

Level 70: No significant departures, expected cell 
frequency of medium retouch too small to test. 

The percentage of retouched tools within two of the Tabun 

levels examined (Levels 66 and 70) are much higher than those 

observed anywhere in the Central Negev. Marks (1988)... while 

expressing surprise at the low percentage of retouched tools 

in the Negev assemblages, does recognize that proportions of 

retouched tools per assemblage are higher at coastal Levantine 

sites such as Tabun. Marks suggests that it is the 

archaeologist who is fascinated with retouched tools (the 

focus of traditional Middle Paleolithic typologies), and the 
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present author is inclined to agree. However, while it is true 

that raw material sources are within two kilometers of the 

Tabun cave, Jelinek (personal communication) has noted that 

the trip is somewhat arduous, and that flint outcrops in the 

Wadi Mughara are not as apparent as are those in the Central 

Negev. In efforts to minimize effective workloads, thereby 

increasing energy efficiency, the inhabitants of Tabun may 

have chosen to retouch previously transported and utilized 

pieces rather than venture out for more raw material, hence 

the high rates of retouch. (See also the Central Negev Group 

V sites listed above). 

Incidentally, paleoclimatic reconstructions (Emiliani and 

Shackleton 1974, cited in Jelinek 1982:70) suggest Tabun 

Levels 66 and 70 were deposited during a period of relative 

cold; Marks (1988) offered the hypothesis that high rates of 

retouch may have occurred in the northern Levant "during a 

cold week" when tool blanks were in short supply. The exact 

causal link between blank supply and climate however, remains 

a mystery, though Shott's (1989) rational economic player may 

be present once again! 

(It is interesting to note that Marks will use energy 

efficiency as an explanatory device when discussing the 

intensity of retouch, but not when discussing tool or core 

transport, which is described as "curation". These are simply 

different manifestations of efficient behavior under different 
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circumstances, and the application of the term "curation" 

seems to have complicated the issue unnecessarily (Bamforth 

1986)). 

The last attribute analyzed was percent exterior cortex, 

to differentiate between assemblages in which more primary or 

secondary cortex removal occurred. Analytical justification 

for encoding this attribute is to distinguish levels which 

exhibit core preparation activities, or an absence thereof, 

which may assist in the identification of Type 2A curation. 

The following possibilities were differentiated: 

0 - No cortex present 
1 - Less than 10% cortex 
2 - Between 10% and 50% cortex 
4 - Between 50% and 90% cortex 
5 - Greater than 90% cortex 

Figure VI presents the cumulative frequency diagram of the 

listed cortex amounts, by level. Table X presents these data 

in tabular form. 

Analysis of the data reveals the following variation in 

the amount cortex present in each assemblage: 

Level 35B: More than the expected number of specimens 
with more than 90% cortex on exterior surface; 

Level 4IAN: Fewer than expected frequencies of artifacts 
indicating secondary cortex removal procedures; 

Level 59: Fewer than expected primary cortex removal 
flakes; 

Level 66: More than expected secondary cortex removal 
flakes; 

Level 70: More than the expected number of all categories 
except less than 10% cortex. 

While the above attribute data are informative, they do 
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not lend themselves easily to assemblage scale comparisons, 

especially in discussions of lithic reduction sequences. In 

order to discuss potential differences in broad patterns of 

stone tool manufacture and use, a much broader classificatory 

system is needed. The aforementioned Chaine Qperatoire 

proposed by Geneste (1985) was adapted for application to the 

current research. This model divides the assemblages into 

phases and types (see Appendix I) . It was hoped these data 

would reveal significant differences in all types of 

"curation" listed above. 

Figure VII presents the cumulative frequency diagram of 

artifact types from the list in Appendix I. Table XI presents 

these data in summary form. 

Chi-square analyses were conducted to test differences in 

these data, and significant differences were noted. The 

largest and most significant differences seem to stem from 

departures from expected amounts of indeterminable fragments 

and debris (Phases 30/40 and 50 in the above tables). The 

departures observed are summarized: 

Level 35B: More than expected cortical flakes and 
naturally backed knives; 

Level 4IAN: Significantly large numbers of indeterminable 
fragments, which is expected given the high rate of 
breakage in this level; 

Level 59: Characterized by complete flakes and tools 
common to Phase 10 of the Chaine Qperatoire. 

Level 66: Significantly fewer broken pieces (Phase 
30/40); 

Level 70: Significantly more cores (Phase 20) and 
cortical pieces (Phase 01) than expected. 
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The last descriptive separation recognized is that of tool 

types within Bordes' traditional Middle Paleolithic typology. 

Because this system only lists primarily Levallois and 

retouched tool types is somewhat less useful for the present 

study than hoped, it still allows discrimination between the 

levels. 

Figure VIII presents the cumulative frequency diagram of 

artifacts according to Bordes' classification, Table XII 

presents these data in summary form. 

Because of the low cell frequencies in many of Bordes' 

types, the data were grouped into three categories— 

Levallois, scrapers, and an "other" category consisting of the 

Upper Paleolithic tool types (end scrapers and burins), 

naturally backed knives, notches, denticulates, bifaces, and 

"divers". 

The following statements can be made on the basis of these 

data: 

Levels 35B, 4IAN, 59: Not statistically different 
(X2=5.099 df=4 p>.10). Levels 35B and 59 are 
characterized by more than the expected number of 
Levallois types, fewer scrapers and other types; 
Level 4 IAN is characterized by far fewer than 
expected numbers of scrapers; 

Levels 66 and 70: Not statistically different (X2=3.581 
df=2 p>.10). Characterized by more than expected 
numbers of scrapers and other tools, respectively. 

From all these data, what may be said about the nature of 

the assemblages and "curation" versus "expediency" at Tabun? 
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It was hoped that comparison of stratigraphically separated 

assemblages might reveal diachronic change in the approach to 

stone tool manufacture and use. Marks concluded that 

"curation" (i.e.. differential transport of cores and/or 

tools) is evident in Middle Paleoltihic assemblages. This 

contention is supported by the Tabun data. The Tabun data do 

not indicate "expedient" utilization of lithic material and 

indeed, indicate quite the opposite. 

Level 70 has the strongest evidence for core import and 

preparation (Type 2A curation) . Levels 59 and 66 have the 

strongest evidence for importation of previously manufactured 

prepared core artifacts (Type 2B curation), their assemblages 

being dominated by second order points and second order 

blades, respectively. Level 4IAN is slightly anomalous due to 

the high breakage rate, but noted otherwise for its. 

typicality: no strong evidence for importation of prepared 

tools or cores, nor reuse/remodification of tools (Type 3 

curation). Level 35B, like Level 70, has evidence for cortex 

removal and importation of Levallois forms, though it shows 

few departures from what is expected on the basis of the 

entire population of artifacts considered. 

In general, the Tabun data suggest importation of 

previously manufactured, prepared core artifacts, but there is 

not a uniform pattern present between the five levels 

analyzed, nor is there evidence for directional diachronic 
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change in these variables. 

An attempt was made to reconcile the Tabun data with those 

collected by Marks in the Central Negev. The four non-

redundant assemblage characteristics considered by Marks 

(percent cores, Levallois blank/Levallois core ratio, percent 

retouched tools, and mean core weight), were calculated for 

the Tabun assemblages, and were added to Marks' data (see 

Table XIII). A G-Square analysis was performed, and the 

resulting statistically similar groups are as follows: 

Group I: Same as listed above (D2, D40, D42, D45, D46, 
D51) 

Group II: All listed above (D35,l; 3A, 3B, 3D, 3E, 3F, 
3G; plus Tabun Level 41AN (X2=13.816; df=21; p>.25). 

Group III: Same as listed above (D33, D44). 
Group IV: Same as listed above (D35,S; D35,2). 
Group V: Same as listed above (D15, D52). 
Group VI: Same as listed above (D35,3C) 
Group VII: Tabun levels 35B, 59. (X2=1.099, df=3, p>.25) 
Group VIII: Tabun levels 66, 70. (X2=3.581 df=2 p>.10). 

Tabun level 4 IAN belongs with Group II because of low core 

percentages, high levallois ratio, and low mean core weight. 

Tabun levels 35B and 59 (new Group VII) are distinguished by 

high levallois ratios, but remain statistically distinct from 

Marks D35,3C (X2=18.558, df=6, p<.005). Tabun levels 66 and 70 

(new Group VIII) are distinguished by very high retouched tool 

percentages. This analysis suggests that though the Tabun 

assemblages may be technologically and typologically similar 

to the Marks' Central Negev assemblages, they statistically 

similar to those assemblages on the basis of Marks' 
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"assemblage characteristics", and therefore do not simplify 

the search for "curation" in the Middle Paleolithic, are not 

comparable to the Central Negev sites, at 1 

CONCLUSION 

Analysis of Marks' (1988) presentation and the Tabun 

assemblages suggests that Middle Paleolithic assemblages are 

not likely to be the result of "expedient" technologies. 

Despite Marks' flawed methodology, the analysis of the Central 

Negev and Tabun data indicate that "curation", if considered 

as the differential transport of previously prepared cores 

and/or tools, was present during the Middle Paleolithic. 

In agreement with Bamforth (1986), one is inclined to 

criticize use of the "oversimplified" dichotomy between 

"curated" and "expedient" technologies, and in the application 

of elastic functional site labels. Some functional 

differentiation is evident in the archaeological record, and 

perhaps some highly specialized sites can be found in which a 

uniform (with respect to lithic) behavior pattern is apparent. 

It is probable, however, that at these sites a large number of 

cultural activities occurred, during which the approach to 

stone tool manufacture, use, and discard varied considerably. 

The explicit archaeological identification of the elastically 

defined curated (or expedient) technology is an unreasonable 

expectation. 
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To productively analyze and describe these assemblages, it 

is best simply to remove the labels and discuss the 

variability. The general (and broad) pattern in these data 

opposes assemblage groups with evidence of prepared blank 

and/or tool importation (e.g. Groups II, IV, V, VI, VII, VIII) 

against those (e.g. Groups I, III, VI) with stronger evidence 

of core manipulation. The variability within and between these 

assemblage groups however suggests that this opposition cannot 

be productively conceptualized as representing the end-points 

on a lithic production behavioral continuum, nor do they 

suggest gross technological distinctions which may be easily 

labeled. Indeed, the presence of statistically different 

groups within this broad pattern suggests that the application 

of functional site labels or absolute technological 

distinctions is not a very useful approach the analysis of 

Middle Paleolithic assemblage variability. 
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TABLE I 
Marks' (1988) Table 16.1 

Site/ Size %Cor LevB/ LevP/ %Ret Core 
Level Dens LevC LevPtC Wgt. 

Base Camps: 
D15(600) 1200 69 7 16:1 18:1 8 47 
D35S(600) 2000+ 18 5 19:1 19:1 6 78 
D35,1(600) 2000+ 42 6 11:1 7:1 5 78 
D35,3C(600) 2000+ 97 3 96:0 46:0 4 50 

Workshop/quarry sites: 
D2 (0) 1* 12 27 1:2 1:7 8 155 
D42(0) 270 25 14 1:1 1:3 5 125 
D44(75) 750 36 13 1:1 1:5 6 166 

Ephemeral sites: 
D33(0) 600 2 14 3:1 1:1 2 254 
D40(10) 650 5 24 2:1 2:1 3 190 
D45(*) 24 26 8 3:1 0:2 4 88 
D46(0) 450 3 17 3:1 2:1 5 156 
D51(*) * * 9 2:1 4:1 7 109 
D52(1200) * * 13 4:1 1:1 6 44 

(Data from Munday 1976, 1977, in Marks 1988:280). 

D51 and D52 densities could not be calculated due to extensive 
deflation at those sites. 

Numbers in parentheses indicate distance from raw material 
source, not considering changes in elevation. 

Size: Site size, in meters (except D2, should by kilometers). 
Density: Artifact density, per square meter. 
%Cores: Percentage of cores in the sample. 
LevB/LevC: Levallois blank to Levallois core ratio. 
LevP/LevPtC: Levallois point to Levallois point core ratio. 
%Ret: Percentage of retouched tools in the sample. 
Core Wgt: Average weight of cores in the sample. 



TABLE II 
Marks' Data, As Tested for This Study 
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Site/ %Cor LevB/ LevP/ %Ret 
Level Dens LevC LevPtC Core Wc 

D2 12 27 1 2 1 7 8 155 
D15 69 7 16 1 18 1 8 47 
D33 2 14 3 1 1 1 2 254 
D40 5 24 2 1 2 1 3 190 
D42 25 14 1 1 1 3 5 125 
D44 36 13 1 1 1 5 6 166 
D45 26 8 3 1 0 2 4 88 
D46 3 17 3 1 2 1 5 156 
D51 * 9 2 1 4 1 7 109 
D52 * 13 4 1 1 1 6 44 
D35S 18 5 19 1 19 1 6 78 
D35,1 42 6 11 1 7 1 5 78 
D35,2 51 3 28 1 7 1 6 52 
D35,3A 89 5 6 1 3 1 7 65 
D35,3B 70 3 13 1 4 1 7 60 
D35,3C 97 3 96 1* 46 1* 4 50 
D35,3D 132 6 7 1 3 1 7 50 
D35,3E 252 7 10 1 4 1 9 65 
D35,3F 148 7 6 1* 3 1 6 55 
D35,3G 175 5 13 1 7 1 7 84 

(Data from Munday 1976, 1977). 

D51 and D52 densities could not be calculated due to extensive 
deflation at those sites. 

Asterisks within the Levallois ratio columns indicate that the 
presence of one Levallois core was assumed, such that 
denominators were not "0" (see Footnote 7). See analysis of 
Marks1 presentation). 

Density: Artifact density, per square meter. 
%Cores: Percentage of cores in the sample. 
LevB/LevC: Levallois blank to Levallois core ratio. 
LevP/LevPtC: Levallois point to Levallois point core ratio. 
%Ret: Percentage of retouched tools in the sample. 
Core Wgt: Average weight of cores in the sample. 
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Original Site Report Data: Nahal Aqev (D35) 
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Site/ %Cores LevB/ %Ret 
Level LevC Mean Core Wgt. 

D35S 5 19 1 6 78 
D35,1 6 11 1 5 78 
D35,2 3 28 1 6 52 
D35,3A 5 6 1 7 65 
D35,3B 3 13 1 7 60 
D35,3C 3 96 1* 4 50 
D35,3D 6 7 1 7 50 
D35,3E 7 10 1 9 65 
D35,3F 7 6 1* 6 55 
D35,3G 5 13 1 7 84 

(Data from Munday 1976, 1977. Asterisks within the Levallois 
ratio columns indicate that the presence of one Levallois core 
was assumed, such that denominators were not "0". See Footnote 
7 above. Levallois point/Levallois point core ratio found to 
be redundant, was removed from consideration. 

%Cores: Percentage of cores in the sample. 
LevB/LevC: Levallois blank to Levallois core ratio. 
%Ret: Percentage of retouched tools in the sample. 
Core Wgt: Average weight of cores in the sample. 
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TABLE IV 
Original Site Report Data: All Other Sites 

Site/ %Cores LevB/ %Ret 
Level LevC Mean Core 

D2 27 1:2 8 155 
D15 7 16:1 8 47 
D33 14 3:1 2 254 
D40 24 2:1 3 190 
D42 14 1:1 5 125 
D44 13 1:1 6 166 
D45 8 3:1 4 88 
D46 17 3:1 5 156 
D51 9 2:1 7 109 
D52 13 4:1 6 44 

(Data from Munday 1976, 1977. D51 and D52 densities could not 
be calculated due to extensive deflation at those sites). 
Levallois point/Levallois point core ratio found to be 
redundant across entire sample range, removed from 
consideration. Key same as above). 

%Cores: Percentage of cores in the sample. 
LevB/LevC: Levallois blank to Levallois core ratio. 
%Ret: Percentage of retouched tools in the sample. 
Core Wgt: Average weight of cores in the sample. 
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TABLE V 
Tabun Platform Data 

PLAIN DIHED FACET TRANS SUPER CORTICAL 
(0) (1) (2) (3) (5) (6) 

LEV N % N % N % N % N % N % 

35B 84 37 9 4 74 33 13 6 23 10 23 10 
4 IAN 76 24 20 6 136 42 5 2 21 7 65 20 
59 13 10 5 4 70 56 3 2 25 20 10 8 
66 92 35 20 8 40 15 34 13 52 20 26 10 
70 56 44 6 5 32 25 8 6 12 9 14 11 

Total 321 31 60 6 352 33 63 6 133 12 138 13 

Expected Values (where applicable) 

0 1 2 3 4 5 

35B 68 13 75 13 28 29 
4 IAN 97 18 107 19 40 42 
59 38 7 42 7 16 16 
66 79 15 87 16 33 34 
70 39 7 42 8 19 17 

X2= 175 .632 df-20 p<. 05 

TABLE Vb 
Grouped Platform Data 

Plain Prepared Cortical N 

35B 84 119 23 226 
4 IAN 76 182 65 323 
59 13 103 10 126 
66 92 146 26 264 
70 56 58 14 128 

X2=71.210 df=8 p<.05 1037 

Levels 35B, 66, and 70 are not significantly different 
(X2=3.590 df=8 p>.05). 

Levels 4IAN and 59 are unique. 
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TABLE VI 
Tabun Flake Technique Data 

NORMAL LEVAL BI-RET BLADE BI-POL TOTAL 
(0) (2) (4) (5) (6) 

LEV N % N % N % N % N % N 

35B 156 56 67 24 2 .7 53 19 2 .7 280 

4 IAN 355 66 41 8 0 0 138 26 1 — 535 

59 43 28 70 45 0 0 42 27 0 0 156 

66 98 33 70 24 0 0 123 42 2 .7 293 

70 66 50 33 25 0 0 34 26 0 0 133 

Total 718 51 281 20 2 — 390 28 5 — 1397 

Expected Values (where applicable): 

Normal Levallois Normal Blade 
(0) (2) (5) 

35B 144 56 78 
4IAN 275 108 149 
59 80 31 44 
66 151 59 82 
70 68 27 37 

X2=184. 258, df = 8, p<.005 

All levels unique, in partitioning Chi-square analysis. 
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TABLE VII 
Tabun Flake Form Data 

NORMAL ANGUL LEVAL 1STPT 2NDPT 1STBL 2NDBL 
(0) (1) (2) (3) (4) (5) (6) 

LEV N % N % N % N % N % N % N % 

35B 173 62 5 2 28 10 4 1 9 3 48 17 13 5 
4 IAN 342 64 3 .6 6 1 3 .6 10 2 113 21 58 11 
59 47 30 0 0 5 3 5 3 45 29 31 20 22 13 
66 108 37 17 6 35 12 4 1 26 9 56 19 47 16 
70 77 58 0 0 16 12 1 .8 11 8 18 14 10 8 

Total 747 53 25 2 90 6 17 1 101 7 266 19 150 11 

Notes: Level 4IAN had one indeterminable form flake. 

Expected Values (where applicable): 

0 2 4 5 6 

35B 150 18 20 53 30 
4 IAN 286 34 39 102 57 
59 83 10 11 30 17 
66 157 19 21 56 31 
70 71 9 10 25 14 

X2=252 .142 df=16 p<. 05 

TABLE VIlb 
Grouped Flake Form Data 

NORMAL LEVALLOIS BLADE N 

35B 173 37 61 280 
4 IAN 342 16 171 534* 
59 47 50 53 155 
66 108 61 103 293 
70 77 27 28 133 

X2=158 .143 df=8 p<. 05 

All levels unique. 
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TABLE VIII 
Tabun Artifact Condition Data 

COMP PL-BRK PL-GON PROXFG RLFRG LLFRG MEDFRG 
(0) (1) (2) (3) (4) (5) (7) 

LEV N%N%N%N%N%N%N% 

35B 168 60 9 3 47 17 40 14 2 .7 3 1 11 4 

4 IAN 287 54 14 3 73 14 95 18 1 — 5 1 43 8 

59 96 62 4 3 15 10 30 16 2 1 1 .6 8 5 

66 160 55 13 4 40 14 60 20 6 2 3 1 8 3 

70 97 73 4 3 22 17 8 6 0 0 0 0 1 .8 

Total 808 58 44 3 197 14 233 17 11 .8 12 .9 71 5 

Notes: Level 4IAN has 14 (3%) indeterminable fragments; 
3 (.6%) overshot pieces; 

Level 66 has 3 (1%) overshot pieces; 
Level 70 has 1 (.8%) overshot piece. 

Expected Values (where applicable): 

0 2 3 7 (1/ 

35B 172 39 47 14 13 
4 IAN 301 73 87 26 24 
59 90 22 26 8 7 
66 169 41 49 15 13 
70 77 19 22 7 6 

X2=5 0.225 df=16 p<.05 

Levels 35B and 59 are not significantly different (X2=5.573 
df=4 p>.05). 
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TABLE IX 
Tabun Retouch Intensity Data 

NONE LIGHT MED HEAVY ABRPT DEEP BIFAC 
(0) (1) (2) (3) (5) (6) (7) 

LEV N%N%N%N%N%N%N% 

35B 262 94 9 3 6 2 1 — 0 0 1 — 0 0 

4 IAN 525 98 4 .7 3 .6 1 — 0 0 1 — 1 — 

59 144 92 4 2 1 .6 1 .6 1 .6 2 1 1 . 6 

66 230 78 34 12 16 5 4 1 2 .7 4 1 1 — 

70 108 81 7 5 9 7 2 2 0 0 4 3 0 0 

Total 1269 91 58 4 35 3 9 .6 3 12 .9 3 — — 

Notes: Level 35B has 1 (—%) artifact with stepped retouch; 
Level 59 has 2 (1%) artifacts with stepped retouch; 
Level 66 has 2 (.7%) artifacts with stepped retouch; 
Level 70 has 3 (2%) artifacts with stepped retouch. 

Expected Values (where applicable): 

NONE LIGHT MEDIUM 

35B 254 12 7 
4 IAN 486 22 13 
59 141 6 4 
66 266 12 7 
70 121 6 3 

X2=96.434 df=8 p<.05 

Levels 35B and 59 not significantly different (X2=1.462 p>.05) 
Levels 4IAN and 59 not significantly different (X2=3.77 p>.05) 
Levels 66 and 70 not significantly different (X2=4.158 p>.05) 

Levels 35B and 41AN are significantly different (X2=11.59 
df=2 p<.05) 
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TABLE X 
Tabun Cortex Data 

NONE X<10% 10%<X<50% 50%<X<90% X>90% TOTAL 
(0) (1) (2) (4) (5) 

LEV N % N % N % N % N % N 

35B 157 56 23 8 43 15 25 9 32 11 280 

4 IAN 339 63 47 9 65 12 47 9 37 7 535 

59 92 59 24 15 26 17 9 6 5 3 156 

66 149 51 40 14 58 20 24 8 22 8 293 

70 53 40 23 17 23 17 24 18 10 8 133 

Total 790 57 157 11 215 15 129 9 106 8 1397 

Expected Values (where applicable): 

0 1 2 4 5 

35B 158 31 43 26 21 
4 IAN 302 60 82 49 41 
59 88 18 24 14 12 
66 166 33 45 27 22 
70 75 15 21 12 10 

X2=57.433 df=4 p<.05 

TABLE Xb 
Grouped Cortex Data 

No Cortex Less Than 50% More Than 50% 

35B 157 66 57 
4 IAN 339 112 84 
59 92 50 14 
66 149 98 46 
70 53 46 34 

X2=44.758 df=8 p<.05 

All levels unique in partitioned chi-square analysis. 
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TABLE XI 
Tabun Artifact Classification Data 

35B 4 IAN 59 66 70 TOTAL 

TYPE N % N % N % N % N % N 

Phase 00 
Block raw mat 0 0 3 .5 2 1 3 1 7 5 13 

Phase 01 
Int cort flk 47 16 70 12 8 5 22 7 19 13 166 
Res cort flk 26 9 43 8 11 7 17 5 10 7 106 
Nat bkd knif 8 3 9 — 9 5 24 8 15 10 65 

81 27 122 21 28 17 63 20 44 29 328 

Phase 10 
Ordinary flk 49 17 131 23 21 13 28 9 20 13 249 
Ord blade,pt 50 17 141 25 36 22 109 35 26 17 362 
Atyp lev flk 11 4 4 .7 1 .6 11 4 1 .7 28 
Levallois flk 34 11 13 2 7 4 26 8 19 13 99 
Levallois bid 15 5 14 2 8 5 8 3 5 3 50 
Levallois pnt 8 3 10 2 50 30 25 8 5 3 98 
Pseu-Levl pnt 0 0 0 0 0 0 1 — —  0 0 01 

167 56 313 55 123 75 208 67 76 50 887 

Phase 20 
Disc core 0 0 1 — 0 0 0 0 0 01 
Var core typ 15 5 28 5 7 4 14 4 12 8 76 
Lev flk core 0 0 3 .5 0 0 3 1 3 2 09 
Lev bid core 0 0 0 0 0 0 0 0 1 .7 01 
Core fragment 0 0 0 0 0 0 0 0 1 .7 01 
Hand ax 1 — — 0 0 1 .6 0 0 1 .7 03 

16 5 32 6 8 5 17 5 18 12 92 

Phase 30 
Indeterm frg 0 0 61 11 3 2 0 0 0 0 64 
Phase 40 
Bifce ret flk 2 .7 0 0 0 0 0 0 1 .7 03 

(continued next page) 
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TABLE XI (cont'd) 
Tabun Artifact Classification Data 

35B 4 IAN 59 66 70 TOTAL 

TYPE N % N % N % N % N % N 

Phase 50 
Debris<30mm 20 7 23 4 2 1 14 4 1 .7 60 
Debris>30mm 10 3 16 3 0 0 8 3 4 3 38 

Total other 30 10 39 7 2 1 22 6 5 3 98 

Total 296 20 570 38 166 11 312 21 151 10 1493 

X2=43.315 df=12 p<.05 (calculations on Phase 01, 10, 20, and 
50 only). 

All levels unique in partitioning Chi-square analysis. 
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TABLE XII 
Tabun Tool Classification Data 

35B 4 IAN 59 66 70 TOTAL 
TYPE N % N % N % N % N % N 

Leval flk 34 49 21 45 15 20 23 18 9 17 102 
AtypLevflk 10 14 3 6 0 0 12 9 1 2 26 
Leval pnt 7 10 9 19 38 52 19 15 6 11 79 
Retlevpnt 0 0 3 6 1 1 3 2 3 6 10 
Pseudlevpt 1 .1 1 2 0 0 0 2 
Moust pnt 0 0 0 0 0 0 
Elongmstpt 0 0 0 3 2 0 3 

Total ! 52 74 37 77 54 74 60 47 19 36 222 

Sngstr scp 2 3 0 1 1 7 5 3 6 13 
Sngcnvx scp 3 4 0 1 1 14 11 3 6 21 
Sngcncv scp 0 0 1 1 3 2 0 4 
Dbstr scp 1 1 0 0 1 1 0 2 
Dbst/cvx scp 0 0 1 1 7 5 0 8 
Dbst/cnc scp 0 0 0 1 1 0 1 
Dbcnvx scp 1 1 0 0 5 4 0 6 
Dbcnc/cvxscp 0 0 2 3 2 2 1 2 5 
Dejete scp 0 0 0 0 1 2 1 
Cnvxtransscp 0 0 0 0 3 6 3 
Intside scp 2 3 0 1 1 0 3 6 6 
Sscpbif ret 0 1 2 0 0 1 2 2 
Altrets scp 0 0 0 1 1 1 2 2 

Total 9 13 1 2 7 10 41 32 16 30 74 

Atypendscp 1 1 1 2 1 1 0 0 3 
Typ burin 1 1 1 2 0 1 1 0 3 
Atyp burin 0 0 0 0 1 2 1 

Total UP 2 3 2 4 1 1 1 1 1 2 7 

Natbckdknif 7 10 8 17 9 12 21 16 12 23 5 
Notch 0 0 2 3 3 2 3 6 8 
Denticulate 0 0 0 0 1 2 1 
Bifcllyretpc 0 0 0 2 2 0 2 
Divers 0 0 0 0 1 2 1 

TOTAL 70 19 47 13 73 20 128 35 53 14 371 

X2=50.036 df=8 p<.05 (calculation on grouped Levallois, 
scraper, and all "other" forms only). Continued on next page. 



71 

TABLE XII (cont'd) 

Levels 35B, 4IAN and 59 are not significantly different 
(X2=5.099 df=4 p>.05) 

Levels 66 and 70 are not significantly different (X23.581 
df=2 p>.05) 
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TABLE XIII 
Marks* "Assemblage Characteristics" at Tabun 

Site/ %Cores LevB/ %Ret 
Level LevC Mean Core Wgt. 

35B 5 57:1* 7 73 
4 IAN 6 12:1 2 81 
59 5 65:1* 8 104 
66 5 20:1 23 103 
70 12 7:1 24 111 

(Density figures not calculated for reasons outlined in the 
text. Asterisk at the Levallois ratio indicate cases in which 
one Levallois core was assumed such that ratio denominator 
does not equal zero). 

%Cores: Percentage of cores in the sample. 
LevB/LevC: Levallois blank to Levallois core ratio. 
%Ret: Percentage of retouched tools in the sample. 
Mean Core Wgt: Average weight of cores in the sample. 
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APPENDIX I 
Chaine Operatoire. Adapted From Geneste (1985) 

Phase Type Definition 

0 00 Block of raw material (tested or 
not) 

10 04 Ordinary flake 
05 Ordinary blade, point 
06 Atypical Levallois flake/blade, 

pseudo-Levallois flake 
07 Levallois flake 
08 Levallois blade 
09 Levallois point 
10 Pseudo-Levallois point 

20 11 Disc core 
12 Various core types 
13 Levallois flake or point core 
14 Levallois blade core 
18 Hand ax 

30 21 Indeterminable fragment of non-

cortical flake 

40 22 Biface retouch flake 

50 24 Debris >30mm with or without cortex 
25 Debris OOmm with or without cortex 
26 Various small flakes and fragments 

from 10 to 30mm 

From Geneste (1985:250), cited in Jelinek (N.D.:22). 
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APPENDIX II 
MEASUREMENTS AND ATTRIBUTES RECORDED 

Tabun Square Number 

Tabun Identification Number 

Length: Measured in millimeters, from the point of percussion 
to the extreme distal end, along the interior surface. 

Width: Measured in millimeters, from one lateral edge of the 
interior surface to the other lateral edge, perpindicular 
to and at the midpoint of length. 

Thickness: Measured in millimeters, from the interior surface 
to the exterior surface at the point of intersection of 
length and width. 

Platform Width: Measured in millimeters, between juncture of 
lateral edges and platform surface. 

Platform Thickness: Measured in millimeters, between interior 
and exterior surface perpindicular to and the mid-point 
of platform width. 

Platform Type, encoded as such: 
0 - Plain platform 
1 - Dihedral platform 
2 - Multi-faceted platform 
3 - Transverse platform 
4 - Chapeau de Gendarme (see No. 5) 
5 - Superimposed platform 
6 - Cortical platform 
7 - Other (describe in notes) 
8 - Retouched away 

Flake Technique, encoded as such: 
0 - Normal 
1 - Clactonian (not encountered in this study) 
2 - Levallois technique 
3 - Disc core technique (not encountered in this study) 
4 - Biface retouch technique 
5 - Normal blade technique (prepared core) 
6 - Bi-polar technique (not encountered in this study) 

Flake Form, encoded as such: 
0 - Normal flake form 
1 - Angular flake form 
2 - Levallois flake form 
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3 - First order point form 
4 - Second order point form 
5 - First order blade/flake form 
6 - Second order blade/flake form 
7 - Other (describe in notes) 

Condition, encoded as such: 
0 - Complete piece 
1 - Platform incomplete, broken 
2 - Distal fragment (platform missing) 
3 - Proximal fragment 
4 - Lateral fragment right (with interior up, bulb 

proximal, left lateral edge is missing) 
5 - Lateral fragment left (with interior up, bulb 

proximal, right lateral edge is missing) 
6 - Overshot 
7 - Medial fragment (both platform and distal end 
missing) 

Intensity of Retouch, encoded as such: 
0 - No retouch present 
1 - Light retouch present 
2 - Medium retouch present 
3 - Heavy retouch present 
4 - Stepped retouch present 
5 - Abrupt retouch present 
6 - Deep retouch present (as with a notch) 
7 - Bifacial retouch present 
8 -

Amount of Cortex, encoded as such: 
0 - No cortex present 
1 - Less than 10% of exterior face cortical 
2 - Between 10% and 50% of exterior face cortical 
3 - 50% of exterior face is cortical 
4 - Between 50% and 90% of exterior face is cortical 
5 - 100% of extexior face is cortical 

Bordesian Type: where applicable 

Geneste Phase: see Appendix I 

Geneste Type: See Appendix I 
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