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Kuhn and Stiner (CA 47:953–81) have described a marked
contrast between the archaeological signature of Neanderthals
and that of later Upper Paleolithic populations. Using un-
derstandings derived from modern hunters and foragers, they
argue that Neanderthals lacked a modern-style division of
labor and that such a division of labor was a key component
of modern adaptive and demographic success. They and the
commentators do a good job of presenting the pros and cons
of the archaeological evidence and the cultural and demo-
graphic models. But there is an elephant in the room that
Kuhn and Stiner and at least some of the commentators ac-
knowledge but choose to ignore: the neurological difference
between Neanderthals and modern humans. Bocquet-Appel
alludes to neurology when he refers to Neanderthals’ brain
size, which he suggests obviates any possibility of a behavioral
difference. What he and Kuhn and Stiner fail to mention is
the significant difference in brain shape. Neanderthal brains
resemble large Homo heidelbergensis and Homo erectus brains;
modern brains have a number of derived features, including
parietal hypertrophy (Bruner, Manzi, and Arsuaga 2003; Bru-
ner 2004). Given this difference it seems to us unwise to reject
the neurocognitive hypothesis so cavalierly. Moreover, the
neurocognitive hypothesis also does a good job of explaining
precisely the archaeological signatures upon which Kuhn and
Stiner rest their argument (Coolidge and Wynn 2001, 2005;
Wynn and Coolidge 2003, 2004). We single out two features
of this signature in particular: the minor contribution of small
game and plants to Neanderthal diets and the lack of high-
investment technologies and weapons systems.

All modern hunters and gatherers manage their food sup-
ply. They deploy a variety of specific systems for doing this,
from landscape alteration and scheduling to specialized col-
lecting with storage. Kuhn and Stiner do a good job of de-
scribing the complexities and advantages of modern foraging.
What they do not mention is that such hunting and gathering
require not just division of labor but also a pattern of thinking
that cognitive psychologists characterize as “executive func-
tions.” One of the components of modern foraging empha-

Permission to reprint items in this section may be obtained only from their authors.

sized by Kuhn and Stiner is especially telling: “Some of the

small prey species had limited potential for population growth

and recovery from predation, meaning that they could not

have provided substantial amounts of food for many people

for very long” (p. 957). In order to use such resources effec-

tively, modern foragers closely schedule the amount they take

and the timing of use. Such management relies on the specific

cognitive abilities of response inhibition and long-range tem-

poral and spatial planning, both of which are components of

executive functions (Barkley 2001). This kind of “minded”

scheduled foraging is ubiquitous in modern tropical and sub-

tropical foraging (Wynn and Coolidge 2003), but there is no

evidence for it with Neanderthals, as Kuhn and Stiner make

clear. Of course, as Kuhn and Stiner also make clear, Nean-

derthals were not tropical or subtropical, so perhaps this lack

simply reflects the nature of high-latitude carnivory (a point

made in several of the commentaries). But another salient

difference argues against this solution.

Neanderthal technology did not include high-investment

technologies and weapons systems. Modern hunters living in

subarctic and temperate latitudes invest time and effort in

complex technologies that maximize their chances of success

and size of the take. Bleed (1986) terms these “reliable” tech-

nologies. The best examples are Oswalt’s (1976) facilities—

fish weirs, deadfalls, and traps of various sorts. The elaborate

gear of protohistoric and prehistoric Inuit also qualify. As

Kuhn and Stiner point out, late Upper Paleolithic hunters in

Eurasia made and used such high-investment technologies,

but Neanderthals did not. Why not? Surely such gear and

facilities would have yielded the same advantage to Nean-

derthals as to modern humans. Demographic and division-

of-labor explanations for this lack seem to us to be uncon-

vincing. These technologies require response inhibition and

long-range temporal and spatial planning, which are essential

elements of modern executive functions. If Neanderthals

lacked modern executive function ability, we would not expect

them to invest in long-range plans and technologies. Indeed,

Neanderthals would probably have considered such efforts to

be a waste of their time and energy.

We aver that the neurocognitive hypothesis cannot be elim-

inated out of hand. Neanderthal brains were different, and

their archaeological signature points to a difference in exec-

utive function ability. Neanderthals and modern humans were

not blank slates passively reacting to demographic and eco-

logical constraints. Each came with a species-specific neurol-

ogy that structured how they thought and how they planned.

The difference in these structures accounts for many of the

differences that paleoanthropologists detect in the fossil and

archaeological records. Cognitive differences do not explain

everything, but they do explain a great deal.
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Reply

Wynn and Coolidge offer an alternative perspective on some
behavioral contrasts between Middle Paleolithic Neanderthals
and Upper Paleolithic hominids described in our (CA 47:
953–81) paper “What’s a mother to do: The division of labor
among Neanderthals and modern humans in Eurasia.” Their
comments stem from their recent work on “executive func-
tion” in human cognition and their hypothesis that this func-
tion was absent or poorly developed in Neanderthals and
earlier hominid species.

We have no quarrel with Wynn and Coolidge’s thesis at a
general level. We did not reject “neurocognitive” explanations
for behavioral change out of hand. As we stated in our paper,
we simply were unaware of an equivalently comprehensive
cognitive explanation for the archaeological patterns that we
described. Wynn and Coolidge have proposed such an ex-
planation here. As in most things, however, the devil is in the
details. Wynn and Coolidge cite two points of behavioral
contrast between Middle Paleolithic Neanderthals and Upper
Paleolithic hominids that they claim could reflect important
differences in “executive function.” Their discussion of the
first point, relating to changes in small game exploitation, is
undermined by misconceptions about hunter-gatherer re-
source use and the specifics of our paper.

Wynn and Coolidge begin by characterizing all “modern”
hunter-gatherers as resource managers. They extend this gen-
eralization to the utilization of small game in the Paleolithic,
in particular species such as tortoises that reproduce slowly
and have limited demographic potential. They assert, “In or-
der to use such resources effectively, modern foragers closely
schedule the amount they take and the timing of use. Such
management relies on the specific cognitive abilities of re-
sponse inhibition and long-range temporal and spatial plan-
ning, both of which are components of executive functions.”

There are two flaws with this line of argument. The first
concerns the supposition that “modern” hunter-gatherers
routinely conserve wild prey populations. There is a substan-
tial literature on the topic of resource management among
nonindustrial populations. Idealistic notions of “primitive
conservationists” have met a good deal of criticism at both
theoretical and empirical levels (e.g., Alvard 1998; Smith and
Wishnie 2000). It no longer seems justifiable to assume that
recent or past foragers habitually and intentionally managed
game resources. In fact, there is good evidence that Upper
Paleolithic humans and even late Neanderthals depleted pop-
ulations of slowly reproducing tortoises over the long term
(Speth and Tchernov 2002; Stiner 2005).

Second, the authors seem to misunderstand the changes in
small game use that we described. Research by Stiner and
others (Stiner et al. 2000; Speth and Tchernov 2002; Stiner
2005) shows that the only small game that Middle Paleolithic
hominids exploited regularly were easily collected taxa, such
as tortoises and some shellfish. These are the animals with

“limited potential for population growth and recovery” (Kuhn
and Stiner 2006, 957). In the Upper Paleolithic, researchers
see increasing reliance on hard-to-catch species, such as rab-
bits, hares, and galliform birds, that are fast-reproducing and
demographically resilient. Intentionally or not, later hominid
populations expanded their dietary focus to resources that
required less management.

The second part of Wynn and Coolidge’s paper concerns
the construction of complex tools, weapons, and facilities.
They state, “These technologies require response inhibition
and long-range temporal and spatial planning . . . If Nean-
derthals lacked modern executive function ability, we would
not expect them to invest in long-range plans and technol-
ogies” (emphasis added). This is certainly a plausible argu-
ment. On the other hand, many recent foragers, who clearly
possessed “executive function,” relied on very simple tech-
nologies. The challenge here is to sort out the cognitive, me-
chanical, economic, social, and historical influences on tech-
nological complexity.

Explaining behavioral evolution in hominids is an extraor-
dinarily difficult endeavor. It is made harder by the fact that
at certain junctures, we may be dealing with changes in cog-
nitive and behavioral abilities as well as in behavioral ten-
dencies. Wynn and Coolidge, among others, have chosen to
develop models related to cognitive capacity. In our 2006 CA
paper, we intentionally took an alternative path, developing
a model based on ecologically contingent, culturally trans-
mitted behavioral tendencies. In our view, complete expla-
nations for hominid behavioral evolution will develop only
out of dialogue between these coherent but necessarily in-
complete perspectives. We anticipate animated exchanges on
this subject for some time to come.

—Steven L. Kuhn and Mary C. Stiner
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