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Jackes, Lubell, and Meiklejohn (CA 38:839—46) criticize
Lalueza Fox (CA 37:689—95) and Calafell and Bertran-
petit (CA 34:735-45) on population replacement at the
advent of the Neolithic in Iberia. They conclude that,
as regards the physical anthropological aspects of the
process, ‘“there is no evidence for local discontinuity”’
and that, on the contrary, ‘“data from central Portugal,
the source of the core Mesolithic data, show clear conti-
nuity” (p. 844). These data are also discussed by Jackes,
Lubell, and Meiklejohn in Antiquity (1997b). Here I
will focus first on assumptions and show that their con-
clusions cannot be supported from a logical point of
view even if their reading of the empirical patterns is
accepted. Then I will present a different interpretation
of the physical anthropological information, which, in
my view, shows marked discontinuity at the time of the
transition to agriculture. A corresponding discontinuity
is evident in the material cultural record, suggesting
that the advent of the Neolithic was associated with
population input from outside and may be modeled as a
process of maritime pioneer colonization (Zilhao 1992,
1993, n.d. a, b). Throughout the text I will use dates B.c.
derived from calibrated radiocarbon ages.
Homogeneity, heterogeneity, and population replace-
ment. Jackes et al. report that the Portuguese cluster
with the French instead of with neighboring Spaniards
in the analysis of some genes and cite similar findings
when blood groups, red cell enzymes, and serum protein
polymorphisms are used. From this they conclude that
Iberians are not as homogeneous as Lalueza Fox be-
lieves and that the modern population of the peninsula
cannot be “‘solely the result of a Neolithic population
replacement’’ (p. 841). A contradiction between genet-
ics and geography is also apparent in the study by Cala-
fell and Bertranpetit: contrary to the predictions of a
simulation assuming demic diffusion from the east co-
inciding with the advent of the Neolithic, the real gene
frequencies of their second principal component are

1. Over the past 15 years, Chris Meiklejohn, David Lubell, and
Mary Jackes have conducted valuable research on the Mesolithic-
Neolithic transition in Portugal. In spite of our current disagree-
ments on interpretation, I wish to stress that but for their work it
would have been almost impossible to address many of the issues
raised in this paper. Chris Meiklejohn, Cidalia Duarte, Daniel Tur-
bon, Erik Trinkaus, and Mary Jackes contributed valuable com-
ments on earlier drafts of this paper and were useful sources of vari-
ous information. Any errors or omissions are my own.

higher in Portugal than in Mediterranean Spain. The
first principal component, however, separates the
Basques from the rest of the Iberians, which at this level
of analysis form a homogeneous group.

The extent to which differences among modern non-
Basque Iberians are related to prehistoric patterns is cur-
rently unknown. In fact, the heterogeneity identified by
Jackes et al. may well be related instead to the differen-
tial geographical impact of demic movements known to
have occurred in historic times. North African immi-
gration after the Berber invasion of Iberia in the 8th cen-
tury A.D., which affected Andalucia more than the rest
of Iberia, may contribute to the explanation of modern
genetic patterns. Another possible source of historical
variation is the western Crusades, in the framework of
which people from France settled in Portuguese terri-
tory. These historically documented demographic pro-
cesses may well have operated against a background of
homogeneity created by population replacement at the
time of the transition to agriculture.

More important, however, the hypothesis that demic
expansion is associated with the transition to farming
in West Mediterranean Europe does not require homo-
geneous populations as the end result of the process. If
people moved along with domestic resources, it should
be possible, using Iberian fossil samples, to establish
mtDNA or Y-chromosome lineages extending to the
earliest Neolithic of the Fertile Crescent, where wheat,
barley, sheep, and goats were first domesticated and
from where they spread into Europe. If Iberian Early
Neolithic people were shown to belong to such lineages
and Iberian Mesolithic people were shown to be differ-
ent in this regard, population movement would be
proved, regardless of the extent to which the input of
incoming agriculturalists affected the gene pool of suc-
ceeding populations.

If the input of outsider farming groups was important,
as it might have been if local hunter-gatherers were rap-
idly absorbed by incoming agriculturalists with higher
fertility, for all practical purposes the end result would
have been population replacement even though local
Mesolithic groups had participated in the process; the
extent, nature, and regional variation of their participa-
tion, in turn, would have affected the degree of hetero-
geneity in succeeding Neolithic populations.

If, on the contrary, it was the local hunter-gatherers
who rapidly absorbed the newcomers and changed their
way of life, becoming farmers and shepherds, there
might have been very few changes except for those
brought about by the new nutritional patterns or by ad-
aptation to different kinds of work patterns and new
types of terrain. The end result would have been Neo-
lithic homogeneity or Neolithic heterogeneity de-
pending on which was the situation in the Mesolithic,
and the external input, although perhaps visible in fos-
sil samples, might have since vanished or become of lit-
tle significance in modern populations.

These are two extreme theoretical scenarios, and past
historical situations may have mixed different elements
of each even in restricted areas. As I have argued else-



where (Zilhao n.d. a), the Cantabrian data suggest pat-
terns closer to the second scenario (which may help to
explain the individuality of modern Basques evident in
the first principal component of the study by Calafell
and Bertranpetit), while those from Portugal and Medi-
terranean Spain seem to indicate that the first is closer
to what really happened.

Population replacement in the osteological record.
As regards skeletal morphology, there is a complicating
possibility: if the outsider farmer groups were not sig-
nificantly different from local Mesolithic groups in this
regard, their contribution to the osteological record
might be undetectable. In the extreme case, total popu-
lation replacement could have occurred in spite of ap-
parent continuity in osteology. In order to make this
clearer, I will bring into the discussion the Iroquois
skeletal data used by Jackes et al. (1997b: fig. 3) to frame
their evaluation of the Portuguese material. Their den-
drograms of nonmetrical traits of the dentition show
that there is more difference between four protohistor-
ical and historical collections from southern Ontario
than between the Mesolithic and Neolithic Portuguese
samples that they analyzed. Since they have no doubt
that the American Indian collections belonged to a bio-
logically homogeneous population, Jackes et al. con-
clude that there was genetic continuity across the tran-
sition from the Mesolithic to the Neolithic in Portugal.

Two ethnic groups are represented in the American
material: the Neutral and the Huron. The Grimsby site,
on the southern bank of Lake Ontario, was Neutral, and
the Maurice site, 200 km to the north, was Huron. With
this in mind, let us conduct a thought experiment by
supposing that a group of Grimsby Neutral people
moved to the Maurice Huron area. A few centuries
later, if the degree of biological difference between the
two groups at the start is considered to have been insig-
nificant, how would one identify such a ‘“colonization”
in the osteological record—especially since the mixing
of the two populations would not have increased but re-
duced the difference between them? And, if the out-
come of the process had been the extinction of the local
Huron and their total replacement by the Neutral colo-
nists, how would one identify this replacement? Osteo-
logical data alone would suggest that no population
movements had actually taken place and that in the
time-range of relevance the historical trajectory of the
Maurice area had been characterized by total biological
continuity. We would know, however, that this had not
been the case at all.

In historical times, Iroquois groups extended for some
800 km along a northwest-southeast axis (Fagan 1995).
The distances involved in the West Mediterranean pro-
cess are not much greater. Therefore, if the differences
between Grimsby Neutral and Maurice Huron are non-
significant in genetic terms and if the degree of differ-
ence between any two Iroquois-speaking groups of
North America is not significantly greater than in this
example, why should we expect the situation to have
been different in the prehistoric Western Mediterra-
nean? If the degree of biological heterogeneity in the
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late Mesolithic groups of the region was no greater than
among historical Iroquois, chances are that there would
be no osteologically meaningful differences between
Mesolithic and Neolithic Portuguese populations even
if the introduction of agriculture was indeed associated
with population dispersals. At this level of expectation,
the continuity that Jackes et al. derive from their den-
drograms would be the predictable result even if the ear-
liest Neolithic of Iberia was associated with coloniza-
tion processes ultimately originating in southern Italy.

The dendrograms also show, however, that the Iro-
quois collections group according to geography and, to
a lesser extent, ethnicity: the Neutral material from
Grimsby and the Huron material from Maurice fall into
separate clusters. This suggests that the Huron and the
Neutral may have been biologically more distinct than
is acknowledged by Jackes et al. and, consequently, that
Neolithic and Mesolithic Portuguese people may also
have been biologically distinct, although the difference
between them may not have been greater than that be-
tween ethnohistorical neighboring populations. This is
entirely compatible with a maritime pioneer coloniza-
tion model for the earliest Neolithic of Portugal, since
the model places the presumed origin of the pioneer
groups in the nearby Spanish regions of Andalucia and
Valencia, as indicated by close stylistic similarities be-
tween ceramic assemblages from the two regions (such
as those from Cova de 1’Or, Valencia, and Almonda, Es-
tremadura [Zilhdo n.d. a]).

Comparing modern and fossil populations. Lalueza
Fox substantiated his case with a cluster analysis of
craniometric data. Jackes et al. performed a similar
analysis with further data, and where Lalueza Fox had
discerned dramatic discontinuity they concluded that
““‘more complete data remove any evidence of disconti-
nuity”’ (p. 844). This conclusion is based on the finding
that Melides, a Portuguese Late Neolithic sample, clus-
ters with Moita and Arruda, the Portuguese Mesolithic
samples, and not with the modern, historical, and pro-
tohistorical collections submitted to the same analysis.

The first thing to note in this regard is that the cranial
material from Muge underwent significant deforma-
tion, and therefore the reliability of any morphometric
results derived from its study is open to question. More
important, however, is that Jackes et al. seem to assume
that, if population replacement occurred at the time of
the transition, Neolithic people should be closer to later
and modern populations than to the local Mesolithic
groups. In light of the arguments presented above, it
should be clear, however, that this assumption is un-
warranted, since it requires postulating that the replac-
ing and the replaced are significantly different, which
need not be the case. If Portuguese Late Mesolithic cra-
nia were not very different from those of the hypotheti-
cal Early Neolithic colonists to begin with, it should
come as no surprise that the sample closest in space and
time to the transition is also its closest in morphology.
Melides is 1,500 years later than Arruda, and the oldest
other samples are from the Bronze Age, some 3,500
years later than Melides and, besides, are from Mediter-
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ranean Spain (Granada and Catalonya) rather than from
Portugal. Thus, Early Neolithic homogeneity as a result
of population replacement is not necessarily contra-
dicted by these patterns: genetic drift alone might suf-
fice to explain why, although originating in a hypotheti-
cal common background, Bronze Age Spaniards should
have become more different from Melides than Melides
is from Moita and Arruda.

This highlights the dangers inherent in any direct
comparison between modern and fossil populations.
Given that the interpretation of prehistoric patterns
through modern ones is dependent on the conditions at
the start, when the process of hypothesized Neolithic
expansion began, the only conclusion that can safely be
extracted from the contradictory results arrived at by
Lalueza Fox and Jackes et al. is that the issue has to be
addressed by looking at the extinct populations them-
selves. Unfortunately, not enough data are available on
Late Mesolithic skeletal morphology outside Portugal,
and the scant data on the osteology of the earliest Neo-
lithic people of the Western Mediterranean generally
preclude significant comparisons. Yet it is exactly such
data that are needed, since the information on condi-
tions at the time of the Neolithic transition contained
in modern, historical, and protohistorical samples is
necessarily confused by the passage of time and the im-
pact of documented large-scale population movements.

Neolithic fertility. Jackes et al. argue that demic dif-
fusion would require ““a massive advantage for the in-
coming Neolithic population, one that would permit
the newcomers an extremely high fertility rate,” but no
such advantage is apparent in the subsistence and de-
mographic data (p. 844). The assumption that pop-
ulation replacement can occur only in situations of
extreme imbalance is unwarranted. Zubrow (1989, for
instance, has demonstrated, in the case of the
Neanderthal /early modern human interaction, that a
difference of no more than 2% in mortality would suf-
fice to bring about the total extinction of the autochtho-
nous European population in 30 generations.

Most researchers agree that early cereal agriculture
was not economically superior to European Mesolithic
adaptations in terms of workload and long-term stabil-
ity, especially when productive and reliable aquatic re-
sources were available as was the case in coastal Portu-
gal (Zvelebil and Rowley-Conwy 1986, Gregg 1988). It is
undeniable, however, that peasant economies are more
productive: through the simplification of ecosystems
they are capable of feeding more people per area unit of
territory and therefore, in situations of initial pioneer
settlement, can support much more rapid population
growth than local hunter-gatherer economies. As is
shown by Zubrow’s models, this different dynamics
would easily result, even if the demographic advantage
of pioneer colonists was minor, in the rapid assimila-
tion of neighboring hunter-gatherers, particularly if the
two groups intermarried. It is interesting in this regard
that Jackes et al. (1997b:652) believe that fertility did
increase significantly, by some 50%, in the Portuguese
Neolithic. In fact, on the basis of data from Mesolithic

Arruda and Late Neolithic Casa da Moura, they esti-
mate that “while Mesolithic women had four children
on average, Neolithic women had about six.”

The significance of differences between Mesolithic
samples. Jackes et al. (1997b) reason that the differences
between the Mesolithic human skeletal assemblages of
Moita and Arruda indicate that physical anthropology
was undergoing a marked change in the late Meso-
lithic—that is, that the differences between Moita and
Arruda were the outcome of a temporal trend. There are
three basic problems with this approach:

1. By definition, the two points that define a line are
located on that line; thus, one can only speak of a grad-
ual trend between one moment in time and another if
there are intermediate points that fall on that line; oth-
erwise, it is possible that the two moments represent
temporal extremes of a range of variability, particularly
when they are as close in time as Moita and Arruda (on
average, Arruda is 300 years younger than Moita);
speaking of a trend between Moita and Arruda when
there are no other contemporary or temporally interme-
diate collections is logically untenable to begin with.

2. In many instances, the differences observed be-
tween Moita and Arruda are the opposite of what one
would expect if there had been such a trend. Diets
change from having an important marine component to
being purely terrestrial from the Mesolithic to the Neo-
lithic, but among the Mesolithic individuals analyzed
for stable-isotope composition three of the four with the
youngest radiocarbon dates (Ossada N from Arruda, Os-
sada CT from Moita, and Samouqueira) display the val-
ues closest to a pure marine diet (fig. 1); the percentage
of approximal caries decreases from the Mesolithic to
the Neolithic but increases from Moita to Arruda (fig.
2), and the mean mid-shaft index of tibiae increases
from the Mesolithic to the Neolithic but decreases from
Moita to Arruda (fig. 3).

3. The ten skeleton dates obtained for Moita and Ar-
ruda form four chronological groups mixing individuals
from the two sites (fig. 1); the first, around 6040 B.C.,
contains four Moita skeletons; the second is 200 years
later (ca. 5850 B.C.) and contains three Arruda skeletons;
the third is another 200 years later (ca. 5660 B.C.) and
contains one Moita and one Arruda skeleton; and the
last is another 300 years later (ca. 5350 B.C.) and con-
tains one individual from Arruda. Thus it is clear that
Moita and Arruda overlap and therefore cannot be used
as representatives of separate moments in time, the dif-
ferences between them being the outcome of a temporal
trend. It would seem more appropriate to consider the
two sites as representing a single ancestral population
and to interpret the differences between them as
evidence of the variability that existed in that popula-
tion.

Continuity and discontinuity in diet and skeletal
morphology. From the discussion of the available evi-
dence on the dentition, Jackes et al. conclude that “the
Mesolithic-Neolithic transition period shows a shift in
diet and related patterns of dental pathology, but it is
neither sudden nor at the boundary . . . instead, it is
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F1G. 1. Isotopic composition of human bone collagen from Portuguese Mesolithic (Moita, Arruda, and
Samougqueira) and Neolithic-Copper Age sites (after Lubell et al. 1994:table 1), highlighting the marked
discontinuity in diet at the Mesolithic-Neolithic boundary.

gradual and continuous across the boundary” (p. 844).
Due consideration of the data supplied by Lubell et al.
(1994) and Jackes et al. (1997b), however, shows the op-
posite to be true.

In figures 1—3 the Late Neolithic-Copper Age values
have been projected back to Mesolithic times by linear
regression. For the sake of simplicity, figures 2 and 3 use
averages only, and in order to avoid distortions due to
small sample sizes the Early Neolithic data were plot-
ted but not considered in the regressions. Including
them would further reinforce the pattern of marked dis-
continuity at the Mesolithic-Neolithic boundary dis-
played by the graphs. In figure 2 it was assumed that the
absence of dental material in the collections from the
Melides cave of Lagares resulted from their accidental
inclusion in the collections from the nearby cave of
Zambujal. Accordingly, the dental collection labeled
““Melides’” was assumed to represent both sites and was
assigned an age corresponding to the average of the
dates available for each.

Figure 1 charts the paleoisotopic information in table
1 of Lubell et al. (1994). With a single outlier, the Late
Neolithic individual from Lagares, the differences be-

tween Mesolithic and Neolithic are obvious: ‘“there is
stable isotopic evidence for a marked difference in diet
between Mesolithic and Neolithic Portuguese human
remains. The Mesolithic diet can be characterized as a
mixture of terrestrial and marine foods, while the Neo-
lithic population appears to have consumed only terres-
trial foods (herbivore flesh and plant foods)” (p. 213).
Projecting the Neolithic pattern back to Mesolithic
times would give 3*C and 3'°N values far below those
actually encountered. Thus, the Late Neolithic pattern
is not the outcome of a gradual trend beginning in the
Mesolithic and is already present in the earliest Neo-
lithic specimens analyzed.

Figure 2 charts the caries information in table 2 of Lu-
bell et al. and the mean breadth of second lower molars
used in figure 4 of Jackes et al. (1997b). Arruda fits a
trend of gradual decrease from the Mesolithic to the
Neolithic in the incidence of approximal caries, but
Moita does not, and no trend can be established for oc-
clusal caries. Thus, dental pathology does not seem to
change significantly across the transition. Tooth size,
however, undergoes a marked change at the boundary:
projecting the values obtained for Late Neolithic—Cop-
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F1G. 2. Dental evidence for the Mesolithic-Neolithic transition in Portugal (after Lubell et al. 1994 and Jackes
et al. 1997b). Caries rates show no variation through time. The backward projection of the average bucco-
lingual breadth of lower second molars gives results lower than those actually observed, and the values for
the earliest Neolithic molars are already within the range of those from later periods.

per Age molar breadth back into Mesolithic times
would give results lower than those actually observed,
and the values for the earliest Neolithic molars are al-
ready in the range of those from later periods. As is the
case with paleoisotopic data, the Late Neolithic-Cop-
per Age tooth-size pattern is not the outcome of a grad-
ual trend beginning in the Mesolithic.

Figure 3 charts the information on limb bone mor-
phology in table 2 of Jackes and Lubell (n.d.) and in fig-
ures 5 and 6 of Jackes et al. (1997b). Mesolithic adult
tibiae are saber-shinned, while those from the Late Neo-
lithic—Copper Age are much rounder in mid-shaft. It is
impossible to project the later Neolithic trend back and
obtain Mesolithic values. However, it is not clear which
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F1Gc. 3. Lower limb morphological evidence for the Mesolithic-Neolithic transition in Portugal (after Jackes
and Lubell n.d. and Jackes et al. 1997a). Mesolithic adult tibiae are saber-shinned, while those from the Late
Neolithic-Copper Age are much rounder in mid-shaft. The mean proximal transverse diameter of adult
femora is consistently larger in the Late Neolithic—Copper Age than in the Mesolithic, and the odd Early
Neolithic specimens available for analysis already display the later condition. In Late Neolithic collections
from the Alentejo the antero-posterior diameter is also larger, and, as a result, values for the proximal
platymeric index of adult left femora are closer to those found in the Mesolithic. If proximal femoral shape is
genetically controlled, this might indicate that the contribution of local Mesolithic people to the gene pool of
subsequent populations was more important in Alentejo than in Estremadura.
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was the prevailing condition in the Early Neolithic,
since the average for Caldeirdo has a very large standard
deviation (according to Jackes et al. there is no statisti-
cally significant difference between Caldeirdo and La-
gares). The mean proximal transverse diameter of adult
femora is consistently larger in the Late Neolithic—Cop-
per Age than in the Mesolithic, the few Early Neolithic
specimens available for analysis already display the
later condition, and the Mesolithic values fall far below
the projected trend. However, in some Neolithic collec-
tions the antero-posterior diameter is also larger, and,
as a result, values for the proximal platymeric index of
adult left femora are no different from those found in
the Mesolithic.

Conclusion. In good accord with the archaeological
record and the paleoisotopic evidence, some physical
anthropological indicators display a marked discontinu-
ity at the Mesolithic-Neolithic boundary. In Portugal
the transition seems to have been sudden rather than
gradual. That it may be associated with population in-
put from outside is also indicated by the pattern of con-
temporaneity with spatial segregation of the latest Mes-
olithic and the earliest Neolithic. The former is found
only in coastal and estuarine areas (such as the estuaries
of the Mondego, Tagus, Sado, and Mira Rivers), while
the latter is located in and around the central limestone
massif of Estremadura (uninhabited in the late Meso-
lithic and therefore constituting an empty area avail-
able for pioneer Neolithic settlement) and in the Al-
garve (for the chronological and spatial features of the
transition, see Araujo (1993), Arnaud (1989, 1997),
Aubry, Fontugne, and Moura (1997), Bicho (1993), Bow-
man, Ambers, and Leese (1990), Cardoso et al. (1996),
Gomes (1994, 1995), Gonzalez Morales and Arnaud
(1990), Lubell and Jackes (1985, 1988), Lubell et al.
(1994), Marks et al. (1994), Oosterbeek (1997), Sanches,
Soares, and Alonso (1993), Simoes (1996), Soares, A. M.
(1993), Soares, J. (1995, 1997), Straus (1988, 1991), Zil-
hao (1992, 1993), Zilhiao and Carvalho (1996).

The enclave nature of the earliest Neolithic settle-
ment of Estremadura (which, given the presence at
some sites of stylistically early, extensively decorated
Cardial wares, may have begun around 5750 B.C. and is
in any case well documented from 5500 B.C. on) sug-
gests that we are dealing with a cultural intrusion. Dif-
ferences in diet, material culture, and burial practices
invalidate the hypothesis that these sites represent sea-
sonal components of the estuarine adaptations of the
Mondego and Tagus Rivers. The hypothesis that the
Cardial occupation of the massifs of Estremadura origi-
nated in estuarine Mesolithic people who decided to
move onto previously uninhabited land the exploitation
of which was made possible once new resources were
available requires that the arrival of ceramics and ovi-
caprids in the estuarine areas predate their first occur-
rence at the massif cave sites. The opposite, however, is
true—no ceramics and no domestic animals have been
found in the Muge Mesolithic shell middens, except for
a few Epicardial sherds in disturbed surficial deposits
which document the use of the area by agriculturalists

at a time when the middens had ceased to accumulate
and the local hunter-gatherer Mesolithic adaptive sys-
tems had already become extinct.

If the difference in the size of teeth and in the mor-
phology of leg bones are related to changes in nutri-
tional patterns, they are consistent with the occurrence
of the abrupt dietary shift indicated by the paleoisotopic
evidence. The same is true if, as is argued by Jackes et
al. (1997b), the differences are related to activities, since
they would then correlate well with the replacement of
the hunter-fisher-gatherer way of life of the local Meso-
lithic by farming and ovicaprid herding. In fact, such
simultaneous shifts in diet and in activities would
coincide with the appearance of pottery and sheep in
the archaeological record of Portugal (Zilhao 1993, n.d.
a, b).

American Indian archaeological, historical, and foren-
sic data have led Gilbert and Gill (1990) to suggest that
proximal femoral shape is under genetic control rather
than environmentally regulated. Recent work by vari-
ous researchers has stressed the plasticity of long bones
and illustrated how their morphology may develop on-
togenetically as a result of biomechanical stress (see
Larsen 1997). As regards femora, however, all such evi-
dence relates to the morphology of the mid-shaft. In
fact, Ruff (1987), quoted by Meiklejohn et al. (n.d.),
states that subtrochanteric femoral shape “does not dis-
play a consistent patterning according to subsistence
or activity pattern.” Trinkaus et al. (1998), also citing
work by Ruff, argue in turn that the difference in sub-
trochanteric femoral morphology between Neander-
thals and early modern humans is determined by genet-
ics, not by activities, because the body and hip
proportions that directly affect it tend to be quite stable
for any given population.

Since no data on body size and body proportions exist
for the Portuguese Mesolithic and Neolithic, the hy-
pothesis that the observed differences in proximal fem-
oral shape may be influenced by genetics cannot be
tested at present. It is clear, however, that it is not in
contradiction with the available evidence on the plas-
ticity of human bone. If the hypothesis were eventually
to be confirmed, the patterns in figure 3 might be inter-
preted as indicating (1) that the marked discontinuities
in material culture, settlement patterns, burial prac-
tices, diets, and tooth sizes are indeed associated with
pioneer colonization and (2) that the regional differenti-
ation in Late Neolithic—Copper Age proximal femoral
platymeria may result from the fact that, in the Alen-
tejo, where Mesolithic adaptations survived for several
hundred years after the advent of the Neolithic to the
north, the contribution of local hunter-gatherers to the
later gene pool may have been greater than in Estrema-
dura.

In light of the above discussion of the limitations of
modern material, it would seem that a definitive test of
competing explanations for the physical anthropologi-
cal patterns can come only from direct comparison of
genetic material extracted from the prehistoric human
remains themselves. Future research should be headed



in this direction and would benefit from the abandon-
ment by all those involved of a tendency to use the em-
pirical data as illustrations of assumed models of
change in the prehistoric past. Our aim as investigators
of that past should be reconstructing the various con-
crete historical trajectories rather than reducing them
to case studies of the action of single universal mecha-
nisms.
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