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AL 1973

Interassemblage Variability: o
The Mousterian (B/Sé;
and the ‘Functional Argument’

Since the initial publication of my preliminary results (Binford and Binford 1966 and
1969), designed to explore the character of inter-assemblage variability in the Mous-
terian, a number of objections have been raised to the view expressed and the results
obtained. I will attempt to clarify several points which I think have served to confuse
the issuc and attempt to answer a number of the objections which have been raised
to the arguments thus far sct forth.

Central to the issues are what I consider to be rather limited notions about culture
itsclf and the manner in which it serves man as a clearly successful adaptive basis for
the organization of behaviour.! Possibly the best way to make my point is to contrast
what I might refer to as an archacologist’s and an ethnologist’s perspective of culture.
Let us imagine ourselves as cthnologists placed in the situation of evaluating the
degree that two neighbouring communities are culturally alike or culturally different.
From a traditional point of view they are culturally alike if they have similar cultural
repetoires regarding the behaviours appropriate to similar sets of recognized situa-
tional stimuli. As ethnologists we may investigate this problem by attempting to
observe the behaviour of the members of each group in the contexts of similar stimulus
situations. If members of both groups respond to these control stimuli with identical
or similar ranges of behaviour, then we have to conclude that both brought to the
situation similar repetoires of culture, both in terms of the cognitive structure for the
analysis of the stimuli and in terms of a learned pattern of appropriate response. For
the purposes of ethnographic investigation we may not be concerned with whether
or not one group cxhibits behaviours in response to uncontrolled stimuli that distin-
guish it from the other. Clearly these behavioural differences refer to the differential
distribution of stimuli and their relative frequencies of occurrence in the environments
of the two groups. We might then say that behaviour variation is the byproduct of
the interaction berween the kinds and frequencices of environmental stimulus and the
kinds of cultural repertoire which persons bring to these stimulus situations.

Ongmally appeared in The Explanasion of Culture Change: Models in Prehistory, edited by Colin Renfrew, published by
Duckwonth, London, pp. 227-254, © 1973,
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The archacologist is in the position of being limited to the observation of the
byproducts of behaviour itsclf. When we observe varying frequencics in the association
of conventionally recognized forms of tool or forms of modification in the environ-
ment, we are directly secing the results of behaviour. I have pointed out that behav-
ioural variability is the result of the interaction between the stimuli and the learned
and traditional responses considered appropriate to the stimuli. We arc therefore
inevitably faced with the problem of determining whether the behavioural differences
result from differences in the response repertoire of the actors or to the differences
in the character and distribution of stimuli presented differentially to varying segments
of a culturally homogeneous population.

My original rescarch was directed towards the solution of this problem. It was
argued that if similar or identical patterns of co-variation among similar tool classes
could be shown to cross-cut recognizably different assemblage ‘types’, then the prob-
ability would be high that the assemblage types derive their consistent assqciatioqal
patterning from the organized distribution of stimuli, and not from the differential
distribution of distinct cultural rcpertoires among population segments. I was suc-
cessful in the original preliminary work and have been more successful since in the
demonstration that there are consistent organizational propertics which cross-cut
consistent patterns of association (assemblage types). The organizational propertics
to which I refer are consistent patterns of mutual co-variation between scts.of. tools,
regardless of whether they occur in assemblages which are considered 51mllar. or
different in terms of associational patterning—c.g. Quina versus Typical Mousterian.

The debate which has followed the presentation of these ideas is largely reducible
to a number of misunderstandings, irrclevant arguments, and points about which
there is no contention. I will treat the arguments offered by the three authors of
major critical works.

Arguments of Desmond Collins

In a paper treating the problem of Clactonian and Acheulian assemblage variability
(1969), Collins presents an interesting distortion of my ideas and an irrclevant argu-
ment against them. He argues that, ‘it is a mistake to contrast culFural and fuqctnonal
explanations of an artifact form’ (1969: 268), justifying this positlon‘by pointing out
that ‘every illustrated ethnographic book is a corpus of refutations of the notion that
knives, spearheads, and scrapers take the same form everywhere so long as they arc
uscd for the same purpose’ (1969: 268). In these points 1 concur, but I sce no possible
relationship between them and the views which 1 have expressed. In the first placc
I never addressed mysclf to the problem of explaining differences between ditferent
forms of tools. My concern was with differences in proportional frequencies of
tvpologically identical forms of tools as they oceur in distinctive as_scmblagc forms.

In a more recent article (1970), Collins continucs to arguc against a straw man,
the ‘functional hypothesis’ presumably refers to my work though he does not cite it.
He states:
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Functional hypotheses conflict with cultural hypotheses only when they insist that the close
similarities which recur between assemblages are caused or determined by function, and they will
recur without the factor of culture tradition. Such ‘pure’ functional hypotheses are both more
recent and less carefully developed than the culture view of Childe and Warren. In particular they
offer no explanation of how function can determine the similarities, and accordingly they can

be tested only in a partial and unsatisfactory way, as the two examples below show. (Collins
1970: 18)

Collins proceeds to offer his devastating evidence, pointing out that if two different
assemblages were to be found in such similar contexts as kill sites, such evidence
would disprove the ‘functional’ argument. I fail to see how this argument relates in
any way to those which I have set forth. I have made nd arguments against the
cxistence of culture; I have never suggested that culture is not manifest in the archae-
ological record or that observable differences in the archaeological record might not
have cultural significance. What I have suggested, however, is that behaviour is the
byproduct of the intcraction of a cultural repertoire with the environment. The
archacological record is the direct result of behaviour. Variations in the frequency
with which certain culturally patterned behaviours will be executed is referable to the
character of the environmental and adaptive situations in which cultural man finds
himsclf at different points in time and space. To equate the archaeological record
dircctly with the cultural repertoire of culture bearers is to ignore the reality of their
adaptive behaviour and the advantages which a culturally based form of adaptation
offers.

Collins has offcred yet another argument against, as he phrases it ‘the functional
cxplanation of assemblage types’ (1970:17). He points out that there are ethnographic
and behavioural precedents for recognizing the differential distributions of behaviour
both temporally and spatially for members of a ‘single community’. However, he
argucs that this should not be manifest in the archacological record because ‘each type
(assemblage with reference to differentiated behaviour) would have been left some-
where within the confines of their territory over a similar period of time. But as time
passed one would expect that the assemblage types would often come to be left at
the same site. The overall distributions of the assemblage types would inevitably
remain similar’ (Collins 1969:268). This argument makes a number of unwarranted
assumptions. First, it assumes that environment for adaptive purposes is homogeneous
and that human groups randomly distribute in the environment; this implies that,
given a sufficient sample of events and sufficient passage of time, all behaviours are
cqually likely to occur at any location. This is demonstrably not the casc. The envi-
ronment is a complex ccological organization in which the energy and materials
needed to maintain a human group are differentially distributed; it follows that all
the activitics necessary to the group’s successful survival will not be performed at any
one location. This differential distribution of matter and energy in the habitat insures
that during a stable environmental episode the probabilities of different activities
clustering at different locations is quite high. In the context of unstable environmental
conditions it insures that a single location may offer very different advantages to a
group in direct relation to the degree and character of environment change. In regard
to the differential distribution of assemblage types over broad geographical provinces,




such differential clustering may well be expected since the environment may be
expected to vary across such regions. It is a matter for investigation to what degree
there is a correspondence between behavioural variation across environmental zoncs
and differences in the cultural repertoires of the persons so distributed; the simplistic
cquation of behaviour with culture is not an answer.

Arguments of Paul Mellars

The criticisms of Paul Mellars have been very different in character. His work has
been concerned with a refinement in the recognition of patterning in the archaco-
logical record and a demnand that this patterning be explained. He has further inves-
tigated some of the apparent lack of corrclation between the patterns of assemblage
variation and the variation cxhibited by environmental indictors as published. I will
try to consider Mecllars’ scepticism in a very different manner since it is obviously
presented in a sincere attempt to increase our understanding of the past.

By far the strongest argument against a purely functional interpretation of Mousterian industrics
in Southwest France is provided by evidence from the relative chronology of three of the major
industrial variants—the Ferrassic, Quina and M.AT. groupings of Bordes’ Taxonomy. The evi-
dence suggests that in the area under consideration industries belonging to each of these groupings
may well be confined to a single, relatively bricf span of time, and that contrary to carlier beliefs,
the time ranges occupied by these variants may not have overlapped to any appreciable degree.
(Mecllars 1970:76)

Mellars, then, has pointed out that the variants of the Mousterian are not randomly
distributed temporally; and Bordes has shown that they are not randomly distributed
spatially (1970:73). These demonstrations mark the beginning of the recognition of
some patterning in the bewildering array of Mousterian variability. My impression
is that a clustering of cases of Typical Mousterian is demonstrable for much of Wirm
[in the French sequence. Mellars may be correct in suggesting that, at Jeast on the
basis of the sample available, a clustering of Eerrassic followed by Quina variants is
demonstrable for the first half of the Wiirm 11 oscillation. Of all the variants, Den-
ticulate scems to cxhibit the least tendency of temporal cluster. Bordes has long
recognized some temporal significance in variations in the M.A.T. (Mousterian of
Acheulean Tradition), and further noted its clustering at the beginning and the end
of Wiirm I, II scquence. The statistical clustering of assemblage types against 2
temporal reference dimension docs not, however, necessitate an cvolutionary argu-
ment that onc form of assemblage was the ‘ancester’ of another. Similarly, it docs not
necessarily affect my arguments to any appreciable extent. I anticipate some patterning
in the assemblage variability, although do not anticipate the same patterns to be
demonstrable from different regions, and I do not anticipate an exclusive scquential
arrangement of all the variability. The clustering of Charentian—like Mousterian—
in the carly phases of the Near Eastern sequence as opposed to 1ts generalized place-
ment in the Southwestern French sequence is a cas¢ in point. The lack of apparent
temporal patterning currently demonstrable in the Denticulate variant is another
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was a rather significant amount of environmental change occurring during the course
of time represented by the Mousterian assemblages in question. I would clearly
anticipatc some behavioural accommodations. To what degree behavioural change
is to be equated with cultural change is as I have pointed out previously something,
to be investigated, not simply assumed.

The second major point of argument made by Mellars is stated as follows:

By analogy with the behaviour of recent hunting and gathering societics onc might expect that
the specialized activitics which led to the production of contrasting forms of assemblage would
be undertaken at distinct types of scttlement location, suited to the exploitation of differing
environmental resources . . . In fact, the cxisting data from Southwest France provide very lirtle
evidence for patterning of this kind; not only are the overall geographical distributions of the

different Mousterian variants broadly similar, but horizons representing two or more of these
variants have frequently been encountered on precisely the samesites . . . The outstanding example
of this is provided by the sequence at Combe-Grenal in which all five of the major Mousterian
groupings . . . occur within a single stratigraphic column. (Mellars 1970:77)

There are scemingly two points to be discussed in answer to this argument. First,
Mellars is incorrect in asscrting that the overall distribution of Mousterian assemblage
types as recognized by Bordes cxhibit the same ‘overall geographical distributions’.
My own experience contradicts this point and certainly Bordes has amassed data
which are dircctly contrary to this position.

Some territories scem to have been occupied for very long times by the same type of Mousterian.
In Charente, the M.A.T. is not quite unknown, but rare, while the Charentian seems to be almost
the absolute master. The Combe-Grenal region scems to have been occupied throughout Wiirm
1 by Typical Mousterian, with the exception of a very brief incursion of Denticulate Mouster-
ian . ... In Provence . . . territorial continuities seem very strong, and the M.AT. is unknown.
(Bordes and Bordes 1970:73)

I might add that on the Paris plain, Typical, Denticulate and Ferrassie arc most
abundant with Quina all but absent. Other cases of the differential distribution of
the recognized types could be cited which are contrary to Mellars’ assertion. Sccondly,
Mellars appears to ignore the evidence of environmental changes when asserting that
single sites yicld stratigraphically arranged examples of the different variants. By citing
Combe-Grenal Mellars leaves himself open; my analysis of that stratigraphic sequence
will show a remarkable association between marked changes in the environment and
changes in the composition of assemblages. In general there is 2 good correspondence
between the stabililty of the environment and the stability of the assemblage form.
I do not wish to imply that there is a casual relationship between the form of the
environment and the form of the assemblage, only that the utility of a given location
for particular forms of human use is modificd with changes in the environment.
During periods of roughly similar environments, a given location is utilized in roughly
similar ways, although other contemporary locations in the same area may be utilized
in different ways depending upon the particular characteristics of the location in the
context of the economic geography of the groups represented.

I conclude that Mellars’ second st of arguments is undermined by misinformation
about the character of geographical variation in the frequency of occurrence of rec-
ognized Mousterian variants, and by his failure to consider the dynamics of environ-
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The third argument presented by Mellars against a ‘functional’ view of asscmblage
variability has to do with the flaking techniques used in the manufacture of tools.
Mellars argues that there is a correspondence between the forms of the assemblage
and the techniques used in production, suggesting th'at §uch a corrgsl?ondcncc is
‘more suggestive of stylistic than functional patterning within the material (1970:80).
I question whether this type of correspondence can be dcm'onstratcd. .

Bordes long ago pointed out that the Denticulate variant was known in four
different forms with regard to the index of Levallois debitage, index of fa.cctmg, and
variations between real and essential indexes. At that time Bordes recognized a Den-
ticulate Mousterian of Levalloisian facies and with Levallois debitage; one with non-
Levallois debitage but with a high index of faceted platforms; and. a non-Levallots,
non-faceted variant (Bordes 1963:45—-6). Such variability clearly indicates that at lcast
for the Denticulate Mousterian there is no necessary correspondence between the
type of Mousterian as described by the content of the a.sscmbla.gc and the c}cgrcc of
faccting on the butt of flakes or the degrec that Levallois technique was being used.

Bordes further contradicts Mellar's arguments dircctly:

It is intcresting to note that some assemblages, Quina by their Quina index, are asggr?cd 10
Ferrassic because of their debitage (very Levallois) and conversely some assemblages, Quina by
their debitage, have a Quina index which puts them in the Ferrassie type. [1970:71]

Thus 1 must conclude that Mecllars third argument is presented on the basi§ of
a poor understanding of the character of variability cxhibith by Mousterian materials.
In way of further comment I must point out that my orignal wor'k and the wo.rk
currently under way (which attempts to test the degree that propertics can be antic-
ipated to cxist if some behavioural model of the past is employed) are in no way
directed toward the explanation of variation in technique. Thave been workmg‘almost
exclusively with the content of assemblages as measured by Bordes’ tvpe list; my
attention has not been directed toward understanding the patterns of variation in
technique which clearly cross-cut the recognized Mousterian variants as opposed to
corresponding with them as Mellars has argued. N

The fourth major point presented as evidence against the utility of my approaches
is a very fascinating one and one to which I will return with some additional comments
later.

Mellars points out that

It is important to remember that an exclusively functional interpretation ot.' Southwest Fr_cnch
Mousterian industries would carry with it the implication that the behaviour of the Mlddlc
Palacolithic communitics who occupied this region was substantially different from that of the
succeeding Upper Palaeolithic populations in the samie area. [1970:80]

This argument is documented by asscrting that rescarch has failcd. to r.cvcal any
appreciable variations with the Upper Palacolithic assemblages of tl}nS region which
demonstrably reflect functional variability of the “interlocational” form® (1970:80).
He goes on to suggest that all recognized variability is ‘unquestionably of chrono-
logical and/or “culrural” significance.’ ' _ '

I don’t know exactly how to answer this point since [ find it sclf-contradictory.
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For instance, alterations between Aurignacian and Lower Perigordian are now clearly
documented in the Dordogne. If Mellars is referring to the properties of industrial
alternation seen in the Musterian as the criteria for recognizing ‘functional variability
of the “inter-locational” form’, than he is clearly in error. Similarly I might point out
that the once supposedly clear chronological succession of Perigordian Va, b and ¢
has been challenged by well-documented excavations at Flageolet (Rigaud 1971). I
do not wish necessarily to suggest that such variability may ultimately be referable
to ‘functional variation’ although it is a possibility. I only wish to point out that
Mellars’ generalizations regarding the character of variability in the upper palacolithic
may be questioned on empirical grounds.

Now to the more important question and the onc to which I feel Mellars is
referring. I would agree that there is a much greater degree of temporal patterning
demonstrable in the upper palacolithic than is currently demonstrable for the Mous-
terian, in spite of Mellars® arguments to the contrary. Secondly, I am of the opinion
that this contrast docs point to major organizational differences berween middle and
upper palacolithic cultural systems. At present I am confident that at least part of the
contrast derives from the character of the typologies utilized for evaluating variability
in the two periods. Bordes’ tool typology for the middie palaeolithic is demonstrably
of wide applicability. It is equally uscful for summarizing materials from North Africa,
the Near East, Central Europe, and cven China, as Bordes has demonstrated. By way
of contrast, when the standard ‘type list’ used for upper palacolithic materials in the
southwest of France is applicd to materials from arcas distant from the region itself,
substantial modifications are necessary to accommodate its typological features to
areas outside of southwestern France. One might conclude from this that (a) the
middle and upper palacolithic typologics are measuring substantially different kinds
of variability, or (b) there is a contrast in the character of variability berween the
middle and upper palacolithic. Regardless of the position taken, the upper palacolithic
and the middle palacolithic are clearly different as they are currently known through
typological valuations. Thus, this difference is in no way an argument against explan-
atory attempts which demand that a difference be recognized. At best it is an excellent
argument against an attempt to argue that variability in both is to be understood in
the same terms (the position of those favouring a ‘cultural’ interpretation of the
variability in both).

It is my personal opinion that the upper palacolithic typology is a compound
instrument for measurement which incorporates as cqual units characteristics reflect-
ing stylistic as well as functional features. Since taxonomic priority is generally given
to features belicved to be most discriminating temporally, as in the case of the old
Perigordian V sequence, we more often sec a temporal patterning in the taxonomic
variants. In the middle palacolithic such monitors of temporal variation are difficul
to identify and priority for taxonomic purposes is given to numerical superiority as
in the distinction between Denticulate vs. Charentian, etc. I suggest that the middle
palacolithic typology incorporates few if any stylistically significant characteristics and
is therefore a better instrument for monitoring pure behavioural variation; whereas
the upper palacolithic typology incorporates both and therefore monitors simulta-
ncously behavioural and organizational variation ar the ethnic level Thic nacieinn




leads us back to the original question: does our difficulty in identifying characteristics
which exhibit clear temporal clustering for the middle palacolithic reflect major dlf-
ferences between the middle palacolithic and the upper palacolithic? My opinion is
that it does and thus far I have been unconvinced that patterned ‘stylistic’ variability
has been demonstrated in the archacological record prior to the upper palaeolithic.
This is not to say that variability does not exist in the particular characteristics of
shape, size and manufacturing procedure, which we have l.carnc_d arc frcqgcr.’ntly of
stylistic significance; nevertheless, the demonstration that this variability exhibits any
directional patterning is thus far lacking to my satisfaction. N

I would argue contrary to Mellars and suggest that there are major difterences
between the middle and upper palacolithic as currently known and that these differ-
ences demand explanation. -

The final argument which Mellars offers has to do with the recogmtion that
marked environmental changes occurred during the course of Mousterian occupation
of southwestern Erance. He further suggests that because of this, one would expect
on purcly a priori grounds that some chronological patterning might be demonstrable.
This is exactly the point which I made in answer to his second argument. Here we
agree, but to what degree this expectation is an argument against a ‘functional
interpretation of interassemblage variability is quite unclear to me. 4

After Mellars discusses the problem of Mousterian variability in southwest France,
he more specifically addresses himself to the published results of my students and
mysclf on the problem of interassemblage variability in the Near East 'fmd Spain.
Mellars® criticisms of these published works will be taken up point by point.

1. In the first place one may challenge the initial assumption that the groupings of roral vpes which
constitute the diffevent factors represent functional ‘tool Eits’ (Mcllars [970:83).

Mellars goces on to argue that an alternative interpretation might be that they represent
‘associated [tools] for cultural rather than functional rcasons.” He then proceeds to
suggest that if a factor analysis were done of upper palacolithlgasscmblagcs .thc results
would be factors which grouped the tools most diagnostic of cach recognized phase
of cultural systematics in the region. He concludes that to interpret such *factors’ as
tool kits would not accord with our understanding of the assemblages in question.
With this I totally agrec. The point at issuc is whether or not this is a relevant
argument. I would say that it is not. Clearly if onc were to pc.rform a factor analysxs
and the factor scores for a given factor were to exhibit substann'fll tcmP()ral clustering,
one might rcasonably investigate the proposition that the factor isolated was of
cultural chronological significance. However, the actual results of the Near E{lstcr|1
analysis, of the Spanish analysis, and of my unpublished analysis of the Combe-Grenal
materials from southwestern France do not demonstrate any discrete temporal cl'us-
tering for the factors isolated. On the other hand, there is some s[aFistical clustering
of factors corresponding nicely with directional changes in the environment, partic:
alarly in the southwest data. To account for the factor groupings in cultural terms
would demand (a) equating cach factor with an independent cultural tradition of
which there are fourteen represented in the materials from Combe-Grenal, apd (?)

it ieviasloe e shich thees culeneal traditions blended and hvbridized in

a manner unrelated directly to the time sequence or to the demonstrated changes in
the environment. In short, the temporal patterning envisioned for the hypothetical
upper paleolithic factors is clearly not demonstrable in the analysed cases of the
Mousterian, nor is it demonstrable for the correspondence between their presence
and the currently recognized types of Mousterian. I fail then to find any support of
Mellars’ position.

2. If one accepts . . . that the factors do represent tool-kits . . . the essential problem here is to decide how
far the separate factors represent different, and bow far similar activities.

This problem—that of imparting significance to observations made on the archac-
ological record—is the essential problem of archacology and is not unique to the usc
of any given technique. Pointing it out as a problem is in no way a criticism of any
given technique used for looking at the archacological record. I can only paraphrase
Mellars’ conclusions as follows: until more reliable evidence is available concerning
the particular functions for which Mousterian tools were intended, the problem of
deciding how far the different ‘tool-kits’ represent similar and how far dissimilar
cultures will remain without any satisfactory solution.

The final point of Mcllars’ arguments to which I will address mysclf is a curious
one in which he makes the major point of my argument and then tries to use it
against me! He argues:

If it could be demonstrated by factor analysis or other means that all of the variability displayed
by assemblages can be accounted for entirely by variarions in the activities undertaken in the
different horizons, it is difficult to see why this should rule out the possibility that the different
types of assemblage were manufactured by distint ethnic groups. All that one could logically infer
would be that this particular line of inquiry had failed to reveal evidence for such cthnic differ-
entiation . . . . To infer that because two assemblages appear to reflect rather different cconomic
activities they must have been produced by the same human group would seem a curious non-
sequitur. (1970:84)

With which argument I concur. I defy Mellars or anyonc else to produce a reference
documenting any opinion offered by me as to the nature of the cthnic organization
of human groups responsible for the variability in the Mousterian. I have only asserted
that the typology, an instrument for measurement, was monitoring primarily activity
variation and not stylistic variability. In the absence of any instrument for measuring
cthnic affinity, there is no way of evaluating the ethnic character of the groups
responsible for the behavioural variability documented. On the other hand, the ability
to demonstrate a strong identity in the patterns of covariation between identical sets
of tools among diverse sets of assemblage types seems to me to be strong evidence
that the patterns of use for the mutually covariant tool forms were similar in a variety
of associated contexts. That does appear to me to be clear evidence that at least in
this aspect of culture the units represented were very similar. The degrec that they
thought of themselves as members of a consciously recognized community is some-
thing which I cannot sce any evidence for or against at the present time. In short,
the variability documented in the archacological record prior to the upper palacolithic
appears to lack any significance whatsoever with regard to the cthnic composition of

groups. Could it be that ethnicity as we think of it was not yet a part of the cultural
environment of man?



Arguments of Francois Bordes

In attempting to answer the criticisms of Bordes I am dt.:a.ling w.ith a very different
kind of opponent. If Desmond Collins argucs from a position of ignorance as to the
character of my arguments and Mellars argues from a position lackm_g a clear under-
standing of the character of variability in the Mousterian itself, Frangois Bordes argues
from a position of strength. He has an unquestionable kx?owlcdgc of the Mousterian
and a well-informed understanding of my argument. Disagreements may then take
us into very ditferent and more profitable ficlds of discussion.

I will try to clarify some of the differences between Bordes and myself. I once

stated that:

in view of the demonstrated alternation of industrics, one must envision a perpetual movement
of culrurally distinct peoples, never reacting to our coping with their nclghbours. Nor 'do thcy
cxhibit the typically human characteristics of mutual inﬂugncc and. borrowmg.. Such a sntu'anon
is totally foreign, in terms of our knowledge of sapiens behaviour. (Binford and Binford 1966:240)

Bordes answers this point by referring to dcmonstratcd ‘traditions’ defined cur-
rently as having great integrity over long periods of time. If one accepts ic dem-
onstrated differences between assemblages as of cthic significance, then he is correct
in pointing out that contemporary assemblages of different form are documented.
The crucial point not faced by Bordes is whcthgr documented stability and/or con-
temporancous variability refer to ethnic distinctions. In hl.s answers, Bor.dcs clearly
assumes that they do. I make no such assumption. Our difference then is over the
assumed significance of variability, a point to which I will return.

In further arguing against the proposition I have set forth, Bordcs' mak(;s an
impressive case against one of my assumptions as to ic characrer pfllfc during mldfilc
palacolithic times. Crucial to my model of the past is ic proposition that man rclied
strongly on mobility as a major strategy in his subsistence practices. This .moblllty
would have insured that activities were differentially performed not only in space,
but through a scasonal cycle in varying combinations. This differential pcrformgncc
would insure that a complicated set of associations of tools related to the spatially
and temporally differentiated activities performed would remain. Bordes points out
that Bouchud’s (1966) study of reindeer teeth and antlers from. a n.umbcr of Mous-
terian locations leads him to conclude that the sites were occupied in many cases on
a year-round basis. If this finding were upheld my position would clearly be d:u"nagcd.
On the basis of the data available to him, Bordes is clearly justified in rejecting my
position. At this point I must cither accept defeat or offer verv powerful evidence
that the conclusions of Bouchud might be reasonably doubtc'd.

I would like first to point out that for purposes of evaluating the season of death
for the reindeer studied, Bouchud relied exclusively on the data from tc'cth. Ant!crs
were not systematically considered. Bouchud makes use of two kinds of information
for purposés of dctcrn;ining month of death of the reindeer Fcprcscntcd in the Mous-
terian levels which he studied. First, Bouchud found from his study qf a largc sam_plc
of archacologically recovered mandibles that the overall con.ﬁguration in the increasing
evidence of wear on teeth was amenable to arrangement into a continuum. He was
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able to correlate certain patterns of increasing attrition on teeth with the sequence
of permanent tooth cruption. In order to convert these demonstrable properties of
tecth into a usable scale for cvaluating the month of death several facts are necessary
and one very important assumption.

First it is necessary to know whether all reindcer are born at the same time, and
sccond when birth is likely to occur. On the basis of available data drawn from studies
of Siberian animals, one can clearly state that these animals exhibit a definite birth
cycle, such thar the vast majority of the births occur about the same time and this is
generally during the latter part of May and the carly part of June. Already we have
introduced a problem of population statistics. All births are not simultancous, and
there is variability from year to year in the exact period of birth. Bouchud assumes
for purposes of his analysis that 4/ births are simultaneous, and regular from year to
year. The next crucial point in Bouchud’s analysis is the maturational dating of the
period of permanent tooth eruption. For instance, Bouchud adopts an cstimate of
27 months as the clapsed maturational time for the completed cruption of the pre-
molars. Recent studics of Alaskan Caribou show that complete eruption may occur
as carly as 22 months after birth, and as late as 26 months with an average completed
cruption time of 24 months (Skoog 1968, 74). Two points are of significance: (a)
actual field sampling revealed a span of four months over which eruption might occur,
and Bouchud assumed that it was simultaneous for all individuals; (b) Bouchud was
off three months in his estimate of mean cruption time ensuring that teeth from the
same animal killed on the same date would be tabulated in two different months since
his estimates of cruption time for the second molar were accurate. Further com-
pounding the problem are his estimates for the first and third molar. He estimated
threec months for the first molar where current data shows that four months is the
best mean estimate with a range of two months. The third molar has a mean completed
cruption age of twenty-five months from birth with a range of six months. Bouchud
again cstimated 24 months and assumed a simultaneous eruption date for all indi-
viduals. These errors insure that a single animal (two and a half yers old) killed in
November would be tabulated on Bouchud’s scalcs as evidence for animals killed by
premolars in September, third molar in October, sccond molar in November, and
first molar in December. Since Bouchud was tabulating isolated teeth, in the main,
and not mandibles, quite clearly his errors in eruption time for the different teeth
ensure that ‘evidence’ for continuous occupation will be accumulated. Each diagnostic
tooth group from a single individual will yield a different estimate of the month of
death spanning the three months before and one month after the actual death, Add
to the above error the error arising from the fact of demonstrable individual variability
in cruption time and we are further assured of a continuous distribution.

To complicate the picture further, Bouchud made the assumption, since he could
demonstrate a continuous sequence of attrition on teeth, that artrition proceceded at
a constant rate. It was this assumption which made it possible for him to assign a
month of death to fully erupted permancent teeth. Two facts are of importance here:
(a) current rescarch shows that rates of attrition are not constant throughout the year,

varying particularly with the character of the diet. Most attrition occurs when sedges
arc a maior component of the dier which amans tha amice o o ' '



is during the late summer and.fall. Attrition secms to be all but absent d.u.ring the
winter months as docs growth in teeth (Skoog l9§8, p- 79). Although attrition may
appear as a morphological continuum, th; assumption tha}t it procceds ata contmuou’s
and constant rate is not justificd. This unjustified assumption stands behind Bouchud S
ageing scale for tooth wear. Thus, we may anticipate t}}at these age (Estlmatcs for
month of death based on that scale are certain to be inaccurate. This would be
particularly truc for animals dated to the winter months since both. degree of tooth
development and the character of attrition is arrested during the winter. A{umals in
carly March appcar very much as they did in latc October. The compounding _Of all
this crror, and its differential distribution, ensured by the fact Bouchud was inde-
pendently estimating the month of death from premolars, 1st, 2nd and 3rd molars,
as well as the attrition on premolar milk teeth, with all five scales thv::n bcmg summed
and a mean presented, ensures that the data will be continuously distributed around
the year except in cases where near identical individuals make up a very small sample.

Thus I feel quite confident in dismissing Bouchud’s analysis as conclusive that the
Mousterian sites studied were occupied on a year-round basis. In fact I am confident
that a re-analysis, making usc of populational approaches and the refined data now
available on periods of tooth cruption and the character of the attrition process, would
demonstrate conclusively that they were indeed occupicd exclusively on a short-term
basis.

Bordes likes to point out that many of the layers are thick and frequently appear
to have accumulated over a long period of time. He argues: ‘We should then pre-
suppose a kind of covenant between Mousterian tribes, reserving such and such a
cave for summer activities and some other one for winter activitics’ (Bordes and dc
Sonneville-Bordes 1970:66). This is an old idea between Bordes and me and was
cxpressed in jest in the cartoon on p-x1, presented to me in good hum(‘)ur n I9§8.
The difficulty is that T have never argued that cach of the four types of Mousterian
as known in Bordes’ assemblage typology was cither a single activity or a single and
consistent combination of activities. | anticipate some differentiation in behaviour
and hence in assemblage forms which should show scasonal correlates, vet T am not
at all convinced that such correlations would be with the most frequent forms such
as serapers and denticulates, which currently tend 1o serve for discriminating between

the different tvpes of Mousterian assemblage. Sccondly, the consistent utilization of

a single location over & long period of time for cssentially the same purposes .docs
Not seem to me to require ‘covenant’, since unlike Bordes { do not picturce the territory
utilized differentially to the advantage of the occupants. That there should be a
consistency in the \\'ra\' it 1s utilized sometimes spanning a long period of time do'cs
not appca; sux'prising; and | would expect such consistcncy to be diSﬁllvtcd only n
the face of environmental change which would tend to maodify the utility of locations
for particular usc. . '
Bordes has pointed out, and quite justifiably, that'mnn.\: Qf[hc kmds of locatl'onv
among which we might expect some dif}‘crcntiat.ion In activitics on S[H'C[]'\’ a prioi
grounds are rare or unknown in southwestern France for the I\'i(.)US'[CH.’ln. He has
fuither pointed out that there are documented cases where very similar asscmbl.agc
forms are known from open as well as cave locations (Bordes and de Sonneville-

Bordes 1970:68). He argues that ‘the difference of type of site, and therefore, th.
orctically at least, of activities, does not transform one type of Mousterian int
another.” This is very true; however, 1 have no way of knowing at this time what th
determinants of different activities were during the Mousterian and thercfore no wa

the same general geographic arca, it is certainly truc for locations as topographicall
and ccologically different as the areas around Sarlat and Bergerac.

Bordcs has warnced against the dangers of ethnographic comparisons pointing ou
that the Mousterian peoples of southwestern France were not Eskimos or Australia)
Aborigines. This is a point worthy of comment and one in the context of whicl
Bordes himsclf has offered some interesting arguments. I have recently been studying
the hunting strategies of the Nunamiut Eskimos? as a means of learning something
about what it is like to live in a tundra cnvironment—the degree that differens
problems present themsclves for solution as a function of scasonal changes and the
particular stratcgies followed in hunting caribou. My motive for undertaking thic
research were directly related to my work on the Mousterian, particularly that of thc
climax of the Wiirm I cold period as recorded in the pollen profiles from Combe-
Grenal. These Eskimos are currently sedentary, a condition postulated by Bordes to
have characterized the Mousterian peoples.

Without going into all the fascinating details of this rescarch, I would like to point
out some interesting facts. I have accompanied the Nunamiut hunters on practically
all of their different kinds of hunting and subsistence activities. I have noted what
they in fact do on thesc locations and in turn what debris remains for the archacologist.
The most striking fact to cmerge from this research is that with regard to artifacts
per se there s little correleation berween what is donc and the artifacts remaining.
Their technology is what 1 will call an almost exclusively curazed technology, in which
a tool once produced or purchased is carcfully curated and transported to and from
locations in direct relationship to the anticipated performance of different activitics.
Under such an cfficient system of technocconomy the archacological record is morc
properly considered a record of the organization of cntropy as opposed to the orga-
nization of the ongoing activity structure of the group. Almost any item has a different
life expectancy and will be discarded more in terms of its estimated utility for future
usc than as any dircct reflection of its context of usc or importance in the ongoing
technology. Over time there is an accumulation of archacologically relevant debris
on sites which arc clearly different in terms of observed activitics. Nevertheless, taking
astrict archacological perspective the contents of these sites are grossly similar in that
the most common items on all are generally similar and are those items most expend-
able, of least importance is the ongoing technological system, Plotting these assem-
blages by means of cumulative graphs shows that they exhibit, in general, less

variability in content that might be currently demonstrable berween many different
assemblages from the upper palacolithic assignable to a given ‘cultural phase’. Loca-
tions which arc demonstrably very different from the behavioural standpoint are only
differentiated archacologically by items which are rare and almost always broken and
modificd heavily through use. The other context of differentiation is the erratic
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occurrence of rare items in mint condition which were cached in anticipation of future
use and as a result of unanticipated events were never recovered. These generalizations
apply to the fabricated tools; however, they do not apply to the immediate byproducts
of the activities performed, such as parts of animals differentially discarded, or con-
sumed as a function of the logistics of hunting. The differences in the sites are clearly
reflected and very marked in the differential remains of consumption and the pro-
cessing of animals in the context of the logistics of getting the animal from its location
of kill to its location of consumption.

Returning to the patterns of variation in tools for a moment, it is clear that the
character of the archacological record and the degree that it is a direct reflection of
the activities performed at any given location will vary inverselv with the degree that
there is an cflicient economizing techno-logistics system in operation. The more that
tools are curated, transported, and preserved for future use, the less correspondence
there will be between the behavioural context of their use and their associated occur-
rence in the archacological record. Similarly, there will be an inverse relationship
between their importance in the ongoing behavioural system and their frequency in
the archacological record. Difterential frequencies between archacologically obsery-
able classes of artifacts, all of which are curated and maintained as a continuous part
of the technological tool kit of individuals or groups, will reflect directly the difterent
replacement rates between the various tool classes and not their importance in the
ongoing behavioural system. There may be some correlation between replacement
rates and the frequency with which things are used; however, this would be greatly
modified by the degree that different raw materials with different stress propertices
were emploved in their manufacture.

Another observation made among the Nunamiut which may be of some signifi-
cance is that the degree that conscious stylistic variation occurs in the products of
craft production appears to vary inversely with the degree that the item produced is
considered expendable. Irems produced expediently and discarded in the immediate
context of use exhibit less investment trom the individual standpoint and hence have
less of the identity of the manufacturer expressed through individualized and group
conscious ‘stylistic’ characteristics. On the other hand, items which are produced with
the clear anticipation of long-term use and long-term association between the man-
utacturer or others for whom he is serving as the producer, exhibit a greater tendency
to range in patterned stylistic expression and formal diversity. Thus I would anticipate
that the best material markers of ethnic identity might well be found in items curated
and preserved for relatively long periods of utilitarian life within the technological
system. These of course would be items which were relativelv rare in assemblages for
the reasons outlined above.

Bordes has pointed out that the analvsis by Carmel White and Nicholas Peterson
(1969) of matcrials from Australia has revealed a dichotomy between sites linked to
scasonal occupation of the platcau and coastal plain. Bordes correctly points out their
findings as follows:

The main tool rypes present at Tvimede are similar to the range tound in the plam sites, including
points, small scraper-adzes, utilized flakes and edge ground axes, but the Tyimede assemblages

44 lnterassembiage vanabihry: Lhe *Functional Argument’ 145

difter in one major way from their plain counterparts, for many of the stone tools here seem to
have been manufactured in situ; the overall ratio of tools to waste flakes is 1 to 25 (in the plain

sites, the ratio is I to 5). (Bordes and de Sonneville-Bordes 1970:72, quoting from White and
Peterson 1969)

Bordes continues to arguc as follows:

Roughly speaking, we have to do with two sites belonging to the same culture, onc in which
tools were frequently made on the spot, and in the other less so. In our graphs, where we do not
count flakes, even utilized, with the ‘true’ tool, the two sites, following what the authors say.
would very probably yicld comparable diagrams, and we would never interpret them as diﬁcrcn;
industrics. Completely different is the case of the Mousterian facies, where, in the first place, we
have to do with semi-sedentary people present all the year round ar the site, and, in the second
placc,‘wc are concerned with differences in the tool types and their proportions, which are
sometimes very strong. (Bordes and de Sonncville-Bordes 1970:72)

In this argument I fear Bordes has violated his own warning against the use of
cthnographic comparisons. He has cited the Australian data and the apparent lack of
ditferentiation in the archacological record among diffcrentiated locations as evidence
that the differentiation noted in the Mousterian could not refer to differentiated
acuvitics. Any student of Australian technology will readily characterize their tech-
nology as a highly cfficient system in which tools arc curated, transported, and pre-
scrycd. As White and Paterson found, the only items directly to reflect differentiated
activities are the immediate byproducts of those activities—manufacturing debris—
not the tools used. This is of course what we observed among the Nunamiut. Bordes
i another argument points out a most important point offering strong support for
my contentions. He states: ‘In the caves or shelters, as well as on the open-air sites,

one usually finds not only the tools, but also the cores, flakes, chips, etc., which

indicate that fabrication and wzilization of the tools took place in the same area.’ In

short, Bordes argues that the Mousterian tools were in the main expediently manu-

factured and used. This is clearly not the case among the Australians or the Nunamiut

\k:hcrc their tools are curated, preserved and transported. Clearly then, under con-

ditions of expedient tool production and use, we would expect the variations in tools

more directly to reflect differences in the activities performed. Bordes in his citation

of the Australian data has failed to consider the big differences between the Australian

Aborigines and the Mousterian.

Conclusions and a Summary of the ‘Functional Argument’

In the discussion of Mellars® criticisms, I introduced the idea that ethnicity may not
!mf'c always been a component of the cultural environment of man., This suggestion
s in need of further clarification since it bears directly on one of the assumptions
which served operationally in the context of the original statement of the ‘Functional
Argument’. In the context of the history of the development of the approaches and
arguments being discussed under the rubric of the Functional Argument the initial
question which I asked myself was, what is Bordes’ taxonomy measuring? It is quite



140 L Interassemblage N anabiiity: Dne Mousterian Provlem

casy to defend the position, since any taxonomy is an instrument for measurement,
that the answer to the question, what docs a given taxonomy measure? is central to
prehistory. Bordes in personal conversation and in a discussion of the principles
employed in the development of his middle palacolithic ‘type list’ refers to (a) vari-
ations in the orientation, and (b) variations in the form of the working edge, as being
the two major dimensions along which variants are grouped into tool types. It scems
reasonable to proceed as if such variation may bear some relationship to the way tools
were used and the particular technical acts which they enhanced. In short the middle
palacolithic typology was designed to differentiate fabricated stone forms into taxa
on the basis of propertics potentially related directly to their differential design as
implements employed to enhance the transfer of energy from a source—a human—
to some other object upon which work was being performed. A reasonable suggestion
as to what Bordes’ taxonomy is measuring is the character of differentiation in the
design of tools as such. If true then one might reasonably expect that variations in
their frequency and patterns of association might be referable to the character of the
work being performed and hence the context of the activities in the course of which
they were used. Archaeologists and the layman alike have long been aware that the
character of the morphology and the distribution of material items among contem-
porary peoples varied also in terms of social variables. It has been this observation
that has led archacologists to make use of variability in material items as a clue to the
social arrangements of persons in the past. I was led to reject the relevance of this
observation to the tools of the middle palacolithic for a number of reasons. First, the
character of variability as documented for the Mousterian was manifest in different
proportional frequencies between similar tool forms in different locational contexts.
Among contemporary peoples cthnicity is more frequently directly demonstrable
through morphological variations between different localized groups with respect to
roughly anologous functional classes of tools. It is difficult to sec how a denticulate
is a functional cquivalent of 2 Quina scraper.

More important however is the recognition that for variability in tools and other
material items to be of direct cultural significance in the sense of having recognized
svmbolic significance, this variability must be cognitively recognizable. If an item is
to serve to express conscious cthnic, or individual identity, it must be something
which is immediately and directly perceived. I find it difficult to imagine that some-
thing as remote from reality as a scraper index could have direct ethnic or social
svmoblic significance.

The argument, as generally presented, in which variability in the Mousterian is
viewed as ‘cultural’, and hence indicative of different traditions, must make an inter-
esting assumption, namely that the cultural background and hence tradition which
refers to the design of tools is essentially identical for all recognized ‘cultural traditions’.
This is necessary in that the morphological variants of tools, the types, are for purposes
of the taxonomy identical in the different traditions. It is variability in the proportional
frequencics of these similar morphological forms which is said to distinguish the
traditions. One must envision a pattern of behaviour culturally transmitted which
ensures that once a site is occupied the occupants busy themselves with producing
and discarding a wide varietv of tool forms in a sct and traditional pattern of ro-
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portional frequencies. Such an expectation must cither deny any relationship between
these items and the character and magnitude of work performed in the context of
which they would be used—or a lack of variability in the work performed by members
of a similar tradition. The latter proposition, when pushed, seems to be that preferred
by traditional archaeologists. They argue that tradition A preferred to do one thing
or tradition B preferred to do something clse if some demonstration of a relationship
scems forthcoming between frequencies of tools and the character of work performed.
The specificity of the ecological niche which one would have to imagine if the tools
were in fact tools and yet there was no variation in the character of work performed
by persons representative of the different traditions would directly militate against
these traditions exhibiting any long duration in the face of environmental change or
any common distribution across a variety of environmental zones viewed geograph-

ically. Of course we know that just the reverse is demonstrable. Since we have already
shown that we would have to postulate similar cultural traditions for the context of
tool design but different ones for the context of tool association, it seems more

reasonable to recognize that social and ethnic considerations do not seem to be

operative at the level of tool design, since typologically identical forms are demonstra-

bly distributed over half the inhabited world during the middle palacolithic. To

demand that they are being expressed in a form which is not cognitively apparent,

¢.g. proportional frequencies varying between locations in identical tool forms, clearly

goes beyond any understanding of the functions of culture and its dependence upon

cognitively recognizable expediently assigned meanings to form—i.e. symbols.

Thus I madc the operational assumption that Bordes’ typology was discriminating
fabricated forms with respect to their properties as tools, and that explanations as to
their variations in frequency must be referable to differences in the character of work
performed with their aid. Insofar as I may be successful in demonstrating this, I will
have demonstrated that ethnicity and other social considerations are not being mon-
itored at all by our current instruments for measurcment, our taxonomics of the
middle palacolithic.

The objection may be raised—There are differences in the morphology of tools,
in their shape as among handaxes, or their metrical properties, etc. How can you say
there is not stylistic variability of social significance? I am not saying that therc is no
variability or that there is no variability which from a modern perspective we might
expect to have social significance. 1 am saying that the variability demonstrable for
the carlier time ranges has not been demonstrated to pattern in such a way as to be
suggestive of its having social significance. Even if spatial clustering at a contemporary
time period in these morphological propertics, or even some limited directionality
through time in patterns of morphological variability were recognizable, patterning
may well be referable directly to the operation of stochastic processes such as ‘drifP
(Binford 1963), or others not thus far explored. Such patterning may well inform
us about the degrees of isolation between population segments but in no way informs
us as to their being partitioned into consciously recognized ethnic units or culturally
bounded social units. My original hypothesis was then offered regarding the character
of the middle palacolithic typology. It was proposed that it was measuring formal
variability that reflected exclusively tool design. In order to test this proposition a
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number of test implications had to be deduced and a series of bridging arguments
offered. These were developed as follows:

If Bordes’ typology is measuring varying degrees of functional differentiation
among tools, then assemblages defined in terms of summary tool frequencies must
be compounds resulting from the various differentiated work units—activities—in
the context of which the functionally differentiated tools were used.

If this is true, then we should be able to identify organized units—clusters of
mutually co-variant tools, which maintain the same pattern of organization across a
varicty of assemblage types.

This was cssentially as far as my basic reasoning had gone at the time of the
analysis of the Mousterian material from the Near East (Binford and Binford 1966).

The results of these preliminary studies were rewarding in that in cxperimenting
with techniques which would allow us to isolate units of organization within and
among assemblages, multivariate analytical techniques scemed to provide the appro-
priate tools. The application of these techniques did in fact result in the recognition
of mutually co-variant groups of tools which maintained their organizational integrity
across the recognized types of Mousterian assemblage as defined by Bordes. Two
important points were established in these preliminary studies. The first has been
demonstrated in print and I am prepared to demonstrate even more forcefully in a
forthcoming publication, that the assemblage types as defined currently for the Mous-
terian are sot homogencous units when analyzed into components of mutually
covariant sets of tools. I quote from my original results:

Do the tvpes of the Mousterian assemblages isolated by Bordes always correspond to the same
combinations of factors? Our response here is negative. The toral assemblage from Shubbabiq
was classified by Bordes’ techniques as Typical Mousterian and was found to have strong resem-
blances to Level 7 of Jabrud. However, when the two assemblages are analyzed in terms of factor
content, they are seen to be quite distinct. The material from Shubbabiq is dominated by Factor
I. with Factors 11 and 111 as minor contributors, while Level 7 from Jabrud was primarilv controlled
by Factor V, with minor conributions from Factors I and IV. (Binford and Binford 1966:287)

It is this failure of correspondence between the assemblage taxonomy when total
assemblages arc compared, using discriminatory criteria weighted in favour of com-
monly occurring forms such as denticulates, scrapers, ctc., versus discrimination based
on the common presence of tool classes demonstrably related to one another in co-
variant fashion, which has, I fecl, contributed to the failure of rescarchers to uncover
any strong corrclations berween assemblage types as defined by Bordes and environ-
mental characteristics such as scasonal variation, character of the fauna studied ete.
Thus ‘tests’ of my arguments which are alleged to demonstrate an absence of expected
relationships between assemblage variability and the enviornment conducted with the
current taxonomy of assemblages are clearly irrelevant to my arguments. I have never
said that I had such expectations, only that those sets of tools exhibiting strong
patterns of mutual co-variation across assemblage variants should be related to con-
sistent features of the environment plaving conditioning roles in human behaviour.

The second major point and one to which none of the critics have addressed
themselves, is simply that consistent patterns of mutual co-variation as demonstrable
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between tool classes, crosscut the recognized forms of assemblage variation. This is
a fact and not an inference or an interpretation. It is clearly as much a fact as are the
summary proportional frequencies of the various tool classes. No critic, other than
Bordes, has even acknowledged this fact. Any criticism of the approaches I have taken
must seck to destroy the factual character of this obscrvation, and/or offer an alter-
native explanatory argument with clear test implications. No critic has yet done cither
and most have ignored the factual character of my findings. ' ,

These factual findings provided me with the confidence to pursue as potentially
productive further research aimed at specifying in behavioural terms the contexts in
which the observed patterns of mutual co-variation were generated. The obvious
place to start was with further study of the Mousterian. With the aid of a grant from
the National Science Foundation and the hospitality of Frangois Bordcs, I began to
study and organize the data from Bordes’ excavations at Combe-Grenal with particular
cmphasis on the fauna, the character of the raw materials used in tool production
the §haractcr of the debris, and the data on features such as hearths, etc. These wcrc,
studied with an eye to the possibility of demonstrating correlations between the
components of assemblages shown to vary independently of one another and to cross-
cut the recognized assemblage types, and indicators of behaviour and the activities
related to the subsistence and maintenance of human groups. Quite early in this
rescarch it became clear that there wis tremendous variability in the nature of the
faunal remains present as viewed in terms of anatomical parts as well as in the species
present. It was with the aim of gaining some insight into the behavioural contexts
w1rh{11 which differential associations of anatomical parts are produced at different
locations that I began my rescarch among the Nunamiut Eskimos. Simultancously
a number of critics began to bombard me with arguments drawn largely from upper
palacolithic data or modern cthnographically documented cases. I was uncasy with
such arguments, having clearly the intuitive impression that the upper palacolithic
was diffcrent in a very relevant manner. I asked mysclf to what degrec is the upper
palacolithic typology apt to be measuring the same thing as the middle palacolithic
typology? My conclusions were that the probability was slight and that stylistic features
of cultural significance were being monitored at least in part by the upper palacolithic
r)fpf)logy. However, this answer was not completely satisfying since there were other
differences, particularly in the degree that marked variations among assemblages could
be demonstrated even if one eliminated from consideration those tool types which
apparently were more informative of stylistic or social differences as opposed to those
having more dircct functional reference. The solution to this problem presented itself
in thc data obtained from the Nunamiut. A clear relationship exists between the
cfficiency of the technology (as measured in terms of the utility derived from a tool
expressed in terms of the energy expended in its production) and the degree that
archactological remains will reflect the organized cntropy of the system versus the
organized activities executed in the context of ongoing(bchaviour. Clearly we can
reasonably expect the efficiency of the technology as defined above to exhibit marked
variation among different cultural systems and exhibit changes through time, in the
direction of increasing cfficiency. We can well expect that the very carly use (,)f tech-



nological means was relatively inefficient and probably characterized by the total
expedient manufacture and use of tools. Under such conditions we would cxpect
great variety in assemblage composition which would be directly referable to the
activity variation performed at different locations. Systems of the modern cra are
generally characterized by rather efficient techno-systems such as those of the Nun-
amiut and the Australian Aborigines. The recognition that technological efficiency
as conceived above was a variable phenomenon which might well be expected to
exhibit some directional trends in the history of cultural evolution, and that differences
in such efficiency might well have profound effects on the character of the archaco-
logical record itself, was a very exciting idea. Taking the implications further, we can
deduce a series of consequences for the character of the archacological record. If
technological efficiency is increasing then there should be a concomitant decrease
through time in the magnitude of intersite variability at the regional level. Conversely,
as technologics become more efficient there should be an increase in inter-regional
diversification as manifest in items relatively rare in the total assemblage. These
cxpectations seem to be strikingly realized in the overall character of the palacolithic.

Almost every time we get new data on living floors of the very carly time ranges,
we find that they are relatively distinctive and that the growing body of intcrassem-
blage comparisons requires more and more complicated forms of systematics to
accommodate the variability (for instance, see Mary Leakey, 1967) when summarized
in terms of proportional frequencics of tools. Similarly, we find that frequently anal-
ogous comparisons take us to locations rarely located in contiguous geographic zones.
As we approach more closcly the contemporary era, we find more correlation between
particular regions and the frequency with which similar tool forms are manifest in
assemblage tvpes. Yet consistent associational groupings are scen among arcas widely
scparated geographically where the same forms of tools are being manufactured and
used. A good example might be the Mousterian of North Africa versus the Mousterian
of southwestern France or Central Europe. Not until the upper palacolithic, and then
probably the later phrases of it, do we find a reduction in intersite variability within
a region as measured by proportional frequencies of tools, and increasing regional
differentiation as marked by unique tool forms and stylistic variants of analogous
tools. The situation of the palacolithic is well reflected in the character of the archae-
ologist’s systematics. For the carly time ranges, more and more argumentation requir-
ing the postulation of ‘parallel phyla’, and complicated arguments of cultural blending
accounting for the variability documented regionally and in broadly contemporary
time periods, is the order of the dav. My guess is that as more work is done 1n the
Rissian levels and the Acheulean proper, more and more facies will be recognized
and more and more parallel phvla will be postulated. On the other hand the systematics
of the upper palacolithic have a very different character. Variability as summarized
by proportional frequencices tends to exhibit both temporal and spatial clustering. We
must learn numerous regional sequences as we find the systematics of one region
rarely applicable to that of another without substantial modification. This same con-
trast is becoming evident in New World studies as we push back further in time. It

has recently been proposed that in South America at the threshold of a knowledge
of human occupancy there were seven major traditions, the Edge-Retouched tradition,
Burin tradition, Biface tradition, Side Scraper tradition, Fluted Point tradition, Blade
tradition and Bi-Point tradition (Lanning 1970). These traditions are recognizable
by comparisons in the proportional frequencies of tools between locations and fre-
quently from the same general regions. Needless to say there are many cascs of hybrid
cultures.

These contrasts scem to cry out for explanation, and at present the only attempts
are in the direction of postulating much greater migration and movement of isolated
peoples for the carlier time ranges. I suggest that much of this contrast derives from
differences in the degree that tools were expediently manufactured or alternatively
curated and preserved in anticipation of future use. A corollary of this is the suggestion
that the degree of stylistic and artisan investment manifest in products varies directly
with the degree that tools are curated and arc considered constant parts of a person’s
cquipment for carrying out his rolcs.

What started out as an unrecognized necessary assumption—namely that the
Mousterian tools were expediently used and manufactured, the assertion that orga-
nized relationships between tools were directly referable to the ongoing activity struc-
ture of the social system represented—turns out with greater understanding to be a
variable phgnomenon. It is in need of explication before reliable assertions can be
madc regarding the significance to be attached to variations in inter-locational asso-
ciational patterns.

Returning then to the specifics of my progress on the ‘Mousterian’ problem, I am
currently working up my data from the Nunamiut on the logistics of hunting and
the behavioural contexts in which anatomical parts of animals are directly disposed
of at different junctures of the logistics process, from procurement to the final steps
of consumption. Since this is a direct disposal process not modified by curating except
in a minor way relating to the effectiveness of food preservation techniques, my results
should have some direct applicability to the past. I am sufficiently aware of the patterns
of variation in the Combe-Grenal data and similar patterns in the Nunamiut data to
anticipate (a) that I will be largely successful in specifying with some reliability the
behavioural context responsible for the differential frequencies of anatomical parts in
the Combe-Grenal assemblages, and (b) that many of the sets of co-variantly related
tools will be shown to vary directly with variations in anatomical parts understood
from a behavioural perspective. I clearly anticipate that demonstration of tool fre-
quency variation in corrclation with other variables referable to the environments as
conditioners of behaviour.

To what degree these demonstrations once available for evaluation and criticism
will convince my colleagues of the value inherent in the ‘functional approach’ I cannot
predict. Nevertheless, I would like to offer a few general comments on the nature of
our science. My arguments have already touched off what I consider to be a healthy
and in many ways colourful discussion which goes directly to the basic issues of
archacological science. The current discussion revolves around the problem of what
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sygnificance can we as prehistorians fustifiably attach to our contemporary observations on
the archacological record. All our observations are contemporary, only by attaching
significance to certain observations can we succeed in referring these obscrvations
reliably to the past. If successful at this stage we go on to offer certain propositions
about the character of the past by attributing significance to our archacological
observations. The traditional archacologist made this attribution of significance in
terms of conventions which equated measurable differences in the properties of the
archacological record with cthnic differences between peoples in the past. It this were
justificd, then any taxonomy which consistently emploved whatever criteria should
vicld comparable results varving only in the possible levels of discrimination. Clearly,
on this view, the use of different taxonomic deviees should never vield incompatible
results, since they are all presumably measuring the same thing, possibly varving only
in their discriminatory powers. I can clearly demonstrate, however, that a taxonomy
generated on the basis of grouping assemblages as alike in terms of their similar
organizational properties as measured by demonstrably different sets of co-variantly
related tools will be sncomparible with the taxonomy which groups assemblages on
the basis of gross similaritics in the proportional frequencies of tools with priority
given to frequently occurring forms. Which taxonomy is correct? That is the wrong
question to ask, we should concern ourselves with the question of what cach is
measuring. Both are valid; clearly the ditferences derive from the difterent properties
of the archacological record being systematically monitored and hence measured. The
demonstration of the valid derivation of incompatible taxonomic evaluations of the
archacological record should make obsolete the glib assumption that we know what
significance to atrach to taxonomically recognized properties of the archacological
record.

How then do we go about the task of reliably atributing significance to our
obscrvations on the archacological record? The scientific basis tor the confident
assignarion of significance to observations made is the degree that we can refer to
law-like propositions for justification. Thus the use of C-14 tests, principles of stra-
tigraphy, ctc., all are justifiable by reference to law-like statements in which we may
confidently assume the principle of uniformitarianism—the laws operative in the past
were the same as those operative at the present. Only when archacologists address
themselves to the difficult task of formulating and testing laws will we be able con-
fidently to ascribe significance to our observations on the archacological record. 1
have in this paper offered for testing such a hypothesis ot law-like potential regarding
the cconomizing character of the technology and the character of variability in the
archacological record. Operationalizing and verifving this hypothesis would make
possiblc the simultaneous explanation of certain properties of the *living archacology®
of the Nunamiut and the Australian Aborigines as well as the Mousterian peoples of
southwestern France. In addition it would make possible a much greater understand-
ing of the demonstrable contrasts in the liteways as recorded archacologically for the
peoples of the lower-middle and upper palacolithic and provide us with explanatory
understanding of some of the directional trends demonstrable through this vast span
of time.
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I would like to suggest thar what has been summarized by my critics as the
‘fur'lctlonal argument’ is really an appeal to archacologists to explain their observations.
This means addressing themselves to the difficult task of determining what our tax-
onomies are measuring and what demonstrated patterning refers to in the organization
of past human systems of adaptation out of which these patterns derive. I never
opposed a “functional’ interpretation against a ‘cultural’ interpretation. I have been
attempting to develop and opposc an explanatory against an snterpretation strategy
as to the significance of variability observed in the archaeological record.
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