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The antiquity of hunter—gatherers

STEVEN L. KUHN AND MARY C. STINER

Introduction

It is often said that humans have lived by hunting and gathering for
more than 99% of our evolutionary history, but there is something
more to being a hunter-gatherer than just eating non-domesticated
plants and animals. This chapter examines resemblances and
differences between modern hunter-gatherers and earlier Pleisto-
cene humans in northern Eurasia, and explores some general
explanations for observable variation.

In comparing modern and ancient foragers, it is not sufficient to
use one or two modern hunter—gatherer groups as ‘model foragers’.
The strategy adopted here is to characterise the limits of variation in
the economies, technologies, and social arrangements of recent
hunter—gatherers, and to use these observations as a baseline for
assessing behavioural variation in the remote past. If ancient human
groups showed similar ranges of variation to modern foragers, then
the basic structure of modern human hunter—gatherer adaptations
was probably in place long ago. If the expected patterns of variation
are not manifest archaeologically, we are dealing with a very
different sort of hunting and gathering hominid.

This chapter concentrates on two fundamental dimensions of
recent forager behaviour - subsistence and technology — both of
which have robust archaeological consequences. It encompasses
cases from the Middle and the late Upper Palaeolithic of Europe
and western Asia, spanning environments from the arid subtropics
to the periglacial steppes and attributable to both modern (Homo
sapiens sapiens) and archaic humans (Neanderthals and H. heidelberg-
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ensis). We focus on Pleistocene Eurasia in particular because of its
high density of archaeological data, diverse environments, and
appreciable climatic and latitudinal gradient.

Hunters of the recent and remote past

We reserve the term ‘recent’ hunter—gatherers for Holocene for-
agers that coexisted with agricultural societies, especially for groups
documented over the past 150 years. ‘Ancient’ hunter-gatherers
refers to all Pleistocene humans, regardless of taxonomic or cultural
status.

Obviously, recent and ancient foragers inhabited very different
worlds. The natural environments of the last 150 years of the
Holocene are quite different from those of most Palaeolithic groups.
Environments are variable over time and across space, however,
making impossible broad generalisations about how conditions
differ today from those ‘back then’. Ecological factors thus are more
profitably approached by considering known clines or other physical
gradients. A more general difference between recent and ancient
hunter-gatherers concerns demography: modern populations are
several orders of magnitude larger (Groube 1996, Pennington, this
volume). Moreover, the world is no longer occupied exclusively by
foragers. Even at first contact with colonial societies, hunter—
gatherers lived in regular and sometimes close proximity with
agriculturalists, pastoralists, or merchants (Layton, this volume).
Surviving hunter-gatherers have been part of ‘world systems’ for as
long as Western scholars have known about them (e.g. Bird-David
1991, Woodburn 1991).

This has led some scholars to question the relevance of ethno-
graphic accounts to understanding human life in the remote past
(Spielmann and Eder 1994). However, we are better served by
seeking to understand the factors that moulded the diversity of
recent foraging adaptations. Uncovering predictable relations
among a few key variables in the modern world would provide a
sound basis for recognising and ultimately accounting for unex-
pected patterns in ancient foragers. It is particularly important to
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"emphasise patterns that cross-cut groups with very different histories

(see also Layton, this volume) to minimise the influences of the post-
Neolithic world.

Variation in recent hunter—gatherer diet
and technology

Researchers have identified a number of robust patterns of variation
in subsistence, technology, land use, and social life among ethno-
graphically documented hunter—gatherer groups. There is clear
environmentally linked variation in the range and importance of
food sources. Humans have exploited a vast arrav of wild foods. A
convenient way of classifying them is to rank them in terms of their
net ‘cost’ to foragers, and whether they are primarily sources of food
energy (e.g. fats and carbohydrates) or nutrients essential to physical
growth and maintenance (e.g. protein) (Speth and Spielmann 1983).
A high-rank resource provides a rich nutritional return relative to
the costs of locating, procuring, and processing. Lower-ranked
resources provide less food value. are more costly to obtain. or both.

Experimental and ethnographic studies of wild food collection
are summarised in Table 5.1. Several conclusions can be drawn
despite some obvious limitations of the data. In general. efficiency
follows nutritional values, with meat providing the greatest food
value per unit weight, foliage the lowest. Large game animals rank
highest because of their size, and tubers, seeds and nuts rank lowest
because of yield per unit time or cost of procurement and proces-
sing. Small to medium-sized animals (reptiles, small mammals,
birds) have intermediate rankings. Few data are available for marine
foods, fruits, and insects, but some of them provide exceptional
returns in some environments (Dufour 1987, Hayden 19814).

The relation between gross yields (kJ/kg) and net productivity
(kJ/hr) is important for small animals, and for seeds and nuts. Meat
from small animals is as nourishing per kilogram as large game, vet
procurement of smaller species is less efficient. This is because
efficiency is measured in terms of net yields. Considerably more
energy may be needed to catch a deer than a rabbit, but a large
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" animal provides a much greater amount of food. Small animals
must be obtained and processed in large numbers to equal the food
provided by one modestly-sized ungulate (Gamble 1986: 113, Bailey
1978). Small prey may be attractive for other reasons, such as their
more consistent availability, and certain reptiles and shellfish may be
unusually desirable simply because they can be collected with little
effort. Seeds and nuts are remarkably concentrated sources of
nourishment, exceeding on average the caloric value of wild game.
Their ranking based on net returns is relatively low because proces-
sing seeds by grinding or pounding is very labour-intensive (Hawkes
and O’Connell 1985, Simms 1987, Stahl 1989, Wright 1994). The
nutritional figures in Table 5.1 are for cooked grains; their yield
would be far less if they were not fully processed.

The relative ranking of resource classes also seems to be inversely
correlated their general abundance or absolute productivity per unit
land (Winterhalder, this volume). Large game animals tend to be
dispersed and mobile, while smaller game exist at higher densities.
Grass seeds and nuts may be the most abundant and concentrated
of all (Pianka 1978: 278-83). The link between the relative yield
and spatial concentration of a resource influences the mobility of
human foragers. If high-ranked resources are not aggregated, as
with salmon runs or caribou migrations, it is impossible to depend
on them vyear-round without extensive mobility (Kelly 1995:
130-31).

Theory predicts that consumers will rely on resources that
provide the best return for effort in whichever currency is most
limited, turning to lower-ranked resources only when the cost of
searching for the higher-ranked foods becomes excessive (see Win-
terhalder, this volume). Addition of a new resource to the diet
depends not so much on its natural abundance, but on the avail-
ability of the next highest-ranked food. These ideas inform the studv
of environmentally linked variation in forager diet.

Some of the clearest patterns of variation in modern hunter—
gatherer diets follow latitude. The degree of dependence on vege-
table foods declines away from the Equator as a simple function of
primary environmental productivity. They are ‘replaced’ in the
north by terrestrial game or aquatic resources, depending on the
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proximity of coastlines, lakes, and marshes (Lee 1968, Hayden
19814, Keeley 1995); in the far north, meat may constitute almost
100% of the diet. Closer to the equator there is greater variation in
dietary composition as a consequence of higher diversity and
abundance of birds, small mammals and reptiles (Pianka 1978:
291-6, Rosenzweig 1996: 25). Because the returns from small and
medium-sized animals generally are higher than those for plants, we
would expect foragers to exploit such animals in preference to seeds
or tubers, if the former are available. None the less, many low-
latitude hunter—gatherers rely extensively on vegetable foods. espe-
cially in arid regions.

Table 5.2 shows that as reliance on vegetable foods increases,
seeds, the very resources that require most processing and vield the
lowest returns, become more important. Thus a heavy dependence
on vegetable foods in lower latitudes is not simply explained by the
presence of easily obtained plant foods. Instead, it reflects situations
in which access to higher-ranked foods is limited, or in which
human populations have grown so far that they can no longer be
sustained on the least costly resources. In some environments large
animals and other high-ranked food types are highly dispersed and
unreliable. Unfortunately, we have few clues as to what the natural
abundance of game should have been in most places.

Of course hunter-gatherers do not collect and process food
without tools. Durable elements of technology provide direct and
indirect clues about economic adaptations. Projectile tips, spear
points, arrow heads, harpoons, and the like are the more obvious
material correlates of hunting and fishing. Grinding stones, mortars
and pestles, querns, mullers, and similar objects are good indicators
of a heavy reliance on wild seeds and nuts. Their relative abundance
in archaeological assemblages should reflect the extent to which
human groups depended on vegetable resources with high proces-
sing requirements. Simple ratios of hunting weapons to grinding
tools cannot be used to reconstruct dietary emphases, however, as
these artefact classes have very different use lives and discard
patterns. None the less, seed-grinding implements are valuable
relative indicators of diet.

Torrence (1983, 1989, this volume) and others (Shott 1986,
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Oswalt 1976, Binford 1977, 1979, Bousman 1993) have observed
that the complexity, variety, and degree of labour investment in
artefact production and maintenance all are closely connected to
how the food quest is organised. Most notably, the elabouration of
hunter-gatherer technologies, measured in terms of the number of
distinct artefact forms and the number of individual elements
combined to form single artefacts, increases with latitude and with
the degree of dependence on fish or game (Oswalt 1976, Torrence
1983, Bousman 1993). As technological complexity increases, the
amount of time and energy expended in making and mending
artefacts also increases. Torrence sees latitudinal trends in artefact
complexity as by-products of hunter—gatherers’ strategies for risk
reduction, responses to the discontinuous availability of resources
and a focus on mobile elusive prey. Narrow windows of opportunity
for getting game place a premium on optimal tool performance,
achieved primarily through the use of elabourate, ‘overdesigned’
and highly specialised equipment (Bleed 1986, Bousman 1993).
Human mobility can be a complicating factor, however, as frequent
residential moves tend to promote lightweight tool-kits (Kuhn 1994,
Shott 1986).

No aspects of human behaviour are so consistently documented in
the archaeological literature as diet and technology, although there
are other interesting and potentially significant axes of variability.
However, one strategy of risk reduction tvpical of many recent
foragers has distinct archaeological consequences. Residential mobi-
lity is a common solution to local fluctuations in food availability, as
it allows hunter—gatherer groups to ‘map on’ to fluctuating resource
distributions (Binford 1980, Kelly 1983). Uninhibited residential
mobility is only feasible in a relatively empty environment, however.
If many foraging groups have an interest in the same set of resources,
access must be co-ordinated or selectively restricted in order to avoid
conflict. Virtually all documented foraging groups thus possess
norms of land tenure or preferential access to resources.

Dyson-Hudson and Smith (1978) and Kelly (1995: 198) conclude
that systems of social boundary defence develop where one group
experiences a surplus of food while another is experiencing a
shortage. In this case access to land is regulated socially rather than
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through active defence: permission is required to use an area or to
establish rights of access via kinship, friendships, or partnerships
(Peterson 1975, Cashdan 1983). Non-kin relationships are often
maintained by the exchange of goods (Wiessner 1982, Cashdan
1985, Burch 1988). Archaeologically, the movement of exotic items
can be a signature of this form of territorial organisation. The value
of having access to another individual’s territory lies in the like-
lihood that it will contain desirable resources when foods are scarce
in one’s own home range, so relationships with far-away individuals
may be more important than with close neighbours. In some
environments it is even expected that hunter—gatherers will exclude
adjacent groups from their lands, while using social mechanisms to
promote access to more distant territories (Kelly 1995: 198). Long-
distance exchange may therefore be especially significant.

To summarise, variation among recent foragers provides a
number of general expectations for Pleistocene foragers. Most
obviously, the degree of dependence on hunting and/or marine
resources should increase to the north, and also within a given area
as conditions become colder during glacial/interglacial cycles. Con-
versely, dependence on vegetable resources should be higher nearest
to the Equator, or as conditions became warmer and drier over
time. Plant remains seldom survive in Palaeolithic sites, and their
role in early diets is difficult to assess. Fortunately, the ethnographic
record indicates that any substantial dependence on vegetable foods
normally entails a focus on seeds and nuts and requires non-perish-
able processing equipment. We should also expect to find a greater
variety of complex technologies in northern parts of the human
range, or during colder climatic intervals. Finally, evidence for the
exchange of exotic goods in connection with territorial organisation
and strategies for managing resource risk should be manifest widely.

The Pleistocene evidence: cultural geography in
the Palaeolithic

In applying expectations derived from modern foragers to Pleisto-
cene archaeological data, we focus only on general tendencies.
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Deviations from our expectations are of greatest interest. as they
signal a different set of foraging behaviours, even a fundamentally
different kind of forager. We focus on the later Upper Palaeolithic
and Middle Palaeolithic of Europe and southwest Asia (the Near
East), where the density of data is sufficient to evaluate the trends
and patterns summarised in the previous section. The Middle and
Late Stone Ages of sub-Saharan Africa have also yielded abundant
evidence, but the climatic gradient is not steep enough for our
purposes.

The late Upper Palaeolithic and Epipalaeolithic

The late Upper Palaeolithic and Epipalaeolithic are the most recent
Pleistocene cultures, and it is no surprise that they display the
greatest behavioural affinity to modern hunter—gatherers. The late
Upper Palaeolithic (LUP) in Europe and the Epipalaeolithic in
western Asia lasted from approximately 20 000 (uncalibrated radio-
carbon) years ago to the end of the Pleistocene, roughly 10 000 vears
ago. It1s in the LUP that one first gets a strong sense that the human
world was structured according to fine-grained cultural differences
as much as physical geography (Gamble 1986, Byrd 1994, Goring-
Morris and Belfer-Cohen 1998). In Europe, the LUP subsumes a
number of technocomplexes, including late Gravettian, Solutrean,
Magdalenian, Epigravettian, and Azilian (Gamble 1986). In south-
western Asia it includes Kebaran, Geometric Kebaran, Nartufian,
and Mushabian in the Levant, and Zarzian in the Tauros/Zagros
region (Bar-Yosef 1981, Madeyska 1990, Goring-Morris 1995,
Henry 1995). The LUP spans the Last Glacial Maximum and
subsequent climatic amelioration, which are some of the most
extreme and rapidly fluctuating environmental conditions of the
Pleistocene. The LUP is characterised by a rich and well-studied
archaeological record (Gamble and Soffer 1990a, Soffer and
Gamble 1990) and was exclusively the product of anatomically
modern humans (Homo saprens sapiens).

Several technological constants typify this period. One is the
tendency toward microlithisation — many tiny retouched tools
occurring in lithic assemblages. Microliths are widely presumed to
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have served as the edges, points, and barbs of composite tools. By
and large, microlithic and larger tools are made on small elongated
blanks known as blades and bladelets, although production tech-
nology varies considerably. Some LUP toolmakers also employed a
variety of durable organic materials such as bone, antler, and ivory.
Ornaments, exotic materials (shell, amber, rare pigments) and art
are present in most regions and in some, but not all, assemblages.

Although LUP cultures shared a number of general features, they
vary greatly in their details. A large component of this variation fits
well with the trends described for recent hunter—gatherers by
Torrence (1983, 1989 and this volume) and Oswalt (1976". Projectile
weapons are a case in point. The LUP arsenal of northern Europe
includes a vast range, from stone points to plain. unbarbed bone or
antler saggaie, to organic armatures equipped with stone cutting
edges, to barbed harpoons (Figure 5.1). These preserved parts may
represent only the tip of the technological iceberg — some of the
durable elements must have formed the cutting edges, tips, and
barbs for an even wider variety of implement tvpes whose organic
parts are no longer preserved.

The full range of tool forms known for the LUP is never
represented within a single industry or phase (e.g. Straus 1993,
Knecht 1997). Some specialised forms, such as Magdalenian and
Azilian barbed harpoons, are found in only a limited area (Julien
1982). The greatest diversity in LUP weaponry, including the stone,
bone, and antler components, is found in northern and alpine
Europe (Gamble 1986: 225-6). Sites on the Russian plain (Borziyak
1993, Grigor’ev 1993: 55) have yielded especially large and varied
assemblages of bone, antler, and ivory implements, and several
Magdalenian sites in Germany have yielded collections of more
than 50 osseous projectile points (Weniger 1987). In contrast, the
northern Mediterranean is characterised by a narrower variety of
bone and stone weapons (Gamble 1986, Bietti 1990, Mussi 1990).
In the Near East bone and antler points are even more scarce
compared with northern Europe (Bar-Yosef 1981, 1990. Goring-
Morris 1995). The Near Eastern artefacts tend to be relatively
simple sharpened bone splinters (Newcomer 1974, Campana 1989)
(Figure 5.2). Only at the end of the Epipalaeolithic, during the
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Figure 5.1. Examples of foraging technology of high-latitude European later
Upper Palacolithic hunter—gatherers. (From Laville et al. 1980, Strauss and
Clark 1986, Geneste and Maury 1987, Borziyak 1993, Geneste and Plisson

1993, Pokines and Krupa 1997.)
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Figure 5.2. Examples of foraging technology of low-latitude Near Eastern
later Upper Palaeolithic hunter—gatherers. (From Copeland and Hours 1977,
Goring-Morris 1995, Henry 1995.)
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Natufian period, do substantial and diverse bone artefact assem-
blages appear, and even then projectile components continue to be
fairly scarce (Campana 1989).

Of course, foraging tool-kits of the Near Eastern Epipalaeolithic
may have emphasised stone and perishable wood materials rather
than bone and antler. Still, such raw materials have important
implications concerning manufacturing investment. The production
of bone, antler, or ivory artefacts is particularly labour- and time-
intensive compared to the manufacture of stone tools (Knecht 1997:
200). Replication experiments suggest that even the simplest bone
or antler points require a minimum of three production stages,
involving a combination of abrasion, carving, and other labourious
techniques (Newcomer 1977, Julien 1982, Campana 1989,
McComb 1989). Elabourate harpoon barbs or hafting elements
entail several more steps (e.g. Julien 1982: 127-35.) Thus, even if
wooden armatures were common in southern Eurasia during the
LUP. the use of bone and antler in high-latitude regions shows that
there was both greater variety of and greater investment in the
production of artefacts.

Geographic patterning in technology for plant use complements
that of hunting equipment. The Epipalaeolithic of southern Eurasia
1s not simply an impoverished version of the northern LUP. A
variety of implements for the exploitation of vegetable foods,
including grinding slabs, querns, and mortars and pestles, is found
in early Epipalaeolithic sites of the Near East (Bar-Yosef 1987, 1990,
Byrd and Garrard 1990, Wright 1994, Goring-Morris and Belfer-
Cohen 1998) and North Africa (Wendorf and Schild 1980). Their
frequency increases over the final 10000 years of the Pleistocene,
but even the early specimens were relatively well made (Wright
1994) (Figure 5.2). Remarkable preservation at the waterlogged site
of Ohalo II in Israel provides a rare glimpse of highly diversified
plant-food diets from the Last Glacial Maximum (Kislev et al. 1992).
Farther south, in the Nile Valley, early grindstones are found in the
LUP Kubbanivan culture, where they seem to have been used to
process the bulbs and rhizomes of wetland plants (Hillman ¢t al.
1989, Close and Wendorf 1990). The early importance of grinding
equipment in southwest Asia indicates late Pleistocene foragers in
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low latitude, arid regions were not only making use of concentrated
but relatively low-yield foodstuffs, but also relying on these foods
heavily enough to warrant elabourate processing. In northern
Europe, by contrast, grinding stones are far less visible in the late
"Palaeolithic or even Mesolithic ( Jochim 1998: 148). Grinding stones
suitable for processing plants do occur sporadically in Upper
Palaeolithic layers in some northern sites (de Beaune 1993. Borziyak
1993), but their functions are difficult to ascertain. Many of them
may have been used to pulverise bone for grease rendering or for
grinding pigments (e.g. Soffer 1985 de Beaune 1993).

Most discussions of LUP and Epipalaeolithic diet and subsistence
behaviour focus on larger prey, especially ungulates. Exploitation of
megafauna (mammoths, mastodons, rhinoceri) occurred only in a
limited range of conditions, and it is not clear that healthy indivi-
duals were regularly hunted anywhere (Soffer 1990 1993, Abra-
mova 1993). Ungulates were the main focus of large game hunting
during the Palaeolithic everywhere except Australia. Eurasia is
particularly rich in ungulate species (Diamond 1994) and nearly all
of them were hunted to some degree. Monospecific or nearly
monospecific ungulate faunas are reported for LUP sites in several
regions of the Old World, and include assemblages dominated by
barbary sheep in North Africa (Close and Wendorf 1990), gazelle in
the Levant (Legge 1972, Davis 1982), reindeer, horse, bison or ibex
in northerly or highland areas (Audouze 1987, Weniger 1987,
Straus 19906, Krotovna and Belan 1993). These cases have some-
times been taken as evidence for ‘specialised hunting’ and inten-
tional restriction of diet breadth. For the most part, faunas
dominated by a single ungulate species can be explained more
simply in terms of climate- or latitude-driven shifts in mammalian
communities, or hunting opportunities mediated by prey behaviour
and biogeography (Garrard 1980, Bailey 1983, Davidson 1983,
Simek and Snyder 1988, Stiner 1990 1994, Bar-Oz ¢t al. 1998).

Human hunting of artiodactyls during the LUP and Epipalaeo-
lithic followed the long-established theme of prime-dominated
harvesting, irrespective of climate or latitude (Stiner 1990). Subtle
reductions in the mean age at death in artiodactyl death assem-
blages indicate nearly continuous harvesting pressure in some
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regions of Eurasia (Stiner 1994). The diversification of foraging
technology characteristic of the LUP and Epipalaeolithic further
suggests increasing specialisation in hunting techniques, and by
implication, increases in harvesting efficiency. Concentrated sea-
sonal harvesting in colder areas may also have become more
common at this time (Audouze 1987, Weniger 1987). Methods for
maximising the food value of carcasses, including grease rendering
via boiling as done by some modern hunting peoples (Binford
1978), probably evolved in the LUP. The thick litter of fire-cracked
stones in some Magdalenian sites in France and Germany (Audouze
1987, Weniger 1987), for example, could result from the extraction,
concentration, and storage of bone grease.

Important shifts in the use of small game also occurred during the
Upper Palaeolithic. In addition to the longer-standing reliance on
slow-moving, easily collected reptiles, molluscs, and eggs in low-
latitude regions during earlier periods (discussed in greater detail
below), a variety of elusive prey was increasingly emphasised from
the early Upper Palaeolithic onward. The first of these were birds
such as fast-reproducing partridges (Stiner et al. 1999, 2000). Heavy
use of lagomorphs, particularly hares, tends to appear somewhat
later, mainly after the Last Glacial Maximum. This later shift
probably was more widespread, including areas of the northern
interior and arid lands to the south. Hares became an important
component of the diet by LUP times in southern Europe (Davidson
1983, Clark 1987, Straus 19905, Zilhdo 1990, Stiner et al. 1999),
western Europe (Berke 1984), Moravia (Svoboda 1990), the Central
Russian Plain (Soffer 1990) and in the Dnestr region (Borziyak
1993). A surge in lagomorph exploitation occurs by roughly the
same time in western Asia (Byrd and Garrard 1990, Munro 1999,
Stiner et al. 2000), but apparently a good deal later in North Africa
(Smith 1998). Environmental changes brought on by global
warming may have expanded the habitats favoured by lagomorphs
and thus their numbers in Eurasia. However, early wolf den faunas
reveal that lagomorphs were locally abundant yet largely ignored by
humans prior to the Upper Palaeolithic in some areas (Stiner 1994).

While shellfish had been a part of human subsistence since the
Middle Palaeolithic (Klein and Scott 1986, Stiner 1993), they began
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to suffer population declines from overexploitation during the late
Upper Palaeolithic and Epipalaeolithic. Economically important
taxa along the Mediterranean and Atlantic shores included mussels,
limpets, and turbans (e.g. Bailey 1978, 1983, Clark and Straus
1983), all of which could be gathered from the littoral zone. Over-
harvesting by humans caused significant shell size diminution in
limpet populations in Italy by 23 000 Bp (Stiner et al. 1999), and by
the late Magdalenian and Azilian (12 000-10000 Bp) at La Riera
on the Atlantic coast of Spain (Clark and Straus 1983). Substantial
exploitation of fish came very late to the north, however. There is
evidence for limited use of salmon beginning with the Solutrean or
Magdalenian at the earliest (Mellars 1985, Hayden et al. 1987,
Zilhao 1990, Jochim 1998), but evidence for substantial dependence
on fish is common only in the Mesolithic (e.g Straus and Clark
1986, see Rowley-Conwy, this volume). Intensive fresh-water fish
exploitation occurred as early as 18000 Bp in some arid southern
regions, such as the Jordan and Nile Valleys (Close and Wendorf
1990, Nadel 1991, Nadel and Hershkovitz 1991). In the Maghreb
of North Africa, land snails were extensively used from Last Glacial
Maximum onward. their shells forming dense middens in some sites
(Close and Wendorf 1990).

Small-scale exchange of goods was virtually ubiquitous in the
LUP. Although the production of art is often considered a hallmark
of the period, most, though not all, art objects come from northern
Europe (Gamble and Soffer 19904: 16). On the other hand, most
LUP populations, whether in southern Europe (Bahn 1982, Bietti
1990, Mussi 1990, Straus 19906: 203), northern Europe (e.g
Gamble 1986: 222, 332-8, Weniger 1987 1990), or the Near East
(e.g. Bar-Yosef 1987, 1990, Goring-Morris and Belfer-Cohen 1998),
found some use for unusual objects or raw materials, usually
modified for suspension. A minor but significant proportion of the
ornaments from LUP sites was made of raw materials that could
only obtained from distant sources. For example, Kebaran (early
Epipalaeolithic) sites in the Levant contain marine shells obtained
from sources up to 300 km away (Bar-Yosef 1990: 66, Byvrd and
Garrard 1990: 90-2). Baltic amber is found in continental sites of
northeastern Europe in later phases of the LUP (Soffer 1985). Lithic
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raw materials of exceptional quality were also sometimes moved
considerable distances, presumably via trade and exchange. The
quantities of exotic items vary from region to region (e.g. Straus
19904), and the uneven reporting makes it difficult to test for
geographic clines in the amount of long-distance transfer of goods.
It none the less appears that exchange of raw materials was
especially common in northern and central Europe (Schild 1976,
Weniger 1990, Svoboda et al. 1996: 153, Jochim 1998: 219-20). It
appears that some sort of long-distance exchange was practised by
most LUP populations, and that the differences were largely a
matter of degree. More research is needed on this question. but the
kinds of socially-mediated options for managing resource risk
associated with trading networks among recent hunter—gatherers
seem to have been quite widespread during the LUP and Epipalaeo-
lithic.

The last 10000 years of the Pleistocene represents an exception-
ally dynamic period in terms of global climate and the organisation
of human lifeways. Many of the general features of the LUP and
Epipalaeolithic described above became more strongly expressed
with time. For example, proportions of microlithic artefacts in-
creased throughout Eurasia. In coastal northern Europe, shellfish
and fish took on ever greater dietary roles toward the end of the
Palaeolithic and the Mesolithic (Gamble 1986, Clark 1987), the
same may be said for lagomorph exploitation in many regions of
Eurasia. In the Near East, people came to rely more and more on
seeds, nuts, and other wild vegetable foods, culminating in the
Natufian and other culture complexes (Henry 1989. Belfer-Cohen
1991, Byrd 1994). This apparent directionality of change suggests
that people were increasingly locked into new routines, with fewer
and fewer options to return to the prior conditions and ways of
living.

The Middle Palaeolithic

Chronologically and environmentally, the Middle Palaeolithic
covers much more than the LUP. Mousterian assemblages were first
produced roughly 250 000 years ago in the Near East (Mercier ef al.
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1995), slightly later in Europe (Mellars 1996). Middle Palaeolithic
technologies lasted as late as 30000 vears ago in southwestern
Europe (Straus 1996, IY’Errico et al. 1998). The Middle Palaeolithic
of Eurasia spans at least two major glacial maxima and two warm
intervals, and many shorter oscillations (Van Andel and Tzedakis
1996). Mousterian industries are most commonly associated with
the Neanderthals (Homo neanderthalensis or H. sapiens neanderthalensis),
but the remains of anatomically modern humans (H. sapiens sapiens)
have been found in Mousterian layers at the sites of Skhul and
Qafzeh in the Levant (Vandermeersch 1981, Bar-Yosef 1992).

The Middle Palaeolithic is often described as being comparatively
homogeneous across vast stretches of the Old World (e.g. Foley
1991). However, calling the Mousterian monotonous disguises a
great deal of diversity in certain dimensions of material culture, and
thus noteworthy complexity of some aspects of human behaviour.
Mousterian assemblages embody a startling array of techniques for
reducing stone into flakes and blanks, including but not limited to
the many varieties of Levallois technology (Boeda et al. 1990, Boéda
1991, Kuhn 1995, Hovers 1998). Even prismatic blades, generally
associated with the Upper Palaeolithic. are common in some
Middle Palaeolithic sites (Marks and Monigal 1995, Révillion 1995,
Bar-Yosef and Kuhn 2000). Some of these methods of stone-
working are more difficult to execute than the techniques commonly
used by modern hunter-gatherers in the Americas or Australia.
Researchers debate the reasons for this technological diversity, citing
functional or €conomic variables. limitations imposed by raw mate-
rials, and socially encoded traditions of flint-working (reviewed in
Hovers 1998). Regardless of its causes, the existence of such varied
lithic technologies contradicts the common view of the Middle
Palaeolithic as monotonous.

Other archaeological data also testifv to considerable behavioural
flexibility and even sophistication on the part of Mousterian homi-
nids. These hominids flourished in a great variety of environments,
ranging from desert margins to the edges of continental glaciers.
What is more, artefacts were sometimes transported over distances
well in excess of a single day’s foraging radius (Geneste 1986,
Roebroeks ¢t al. 1988, Féblot-Augustins 1993, 1997), indicating that
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Mousterian tool-makers sometimes thought well ahead about their
needs for tools. Variable strategies of raw material consumption and
artefact resharpening also indicate flexible responses to the chal-
lenges of keeping mobile groups supplied with tools and raw
materials (e.g. Wengler 1990, Kuhn 1992, 1995, Féblot-Augustins
1993, 1997, Henry 1995). Subsistence data likewise suggest that
Middle Palaeolithic hominids were resourceful foragers, capable
and willing to take anything from clams to wild cattle and bison,
and perhaps some even larger animals as well.

What seems to be missing from the Mousterian, and primarily
responsible for its reputation for monotony, are the predictable
geographic trends in material culture typical of both the ethno-
graphic record of recent foragers and the archaeological record of
LUP hunter—gatherers. In contrast to the LUP, it is difficult to find
consistent links between environmental variables and the preserved
elements of Mousterian technology that might be related to food
procurement. Most Middle Palaeolithic assemblages contain
pointed artefacts, either unretouched Levallois points or retouched
Mousterian points, which some investigators believe were used as
projectile tips (Shea 1989 1998) (Figure 3.3). Microwear studies
suggest that these artefacts were multi-functional (Beyries 1988,
Shea 1989, Anderson-Gerfaud 1990), however, so not all ‘points’
were specifically made to serve as projectile tips. Shea (1998) argues
that the frequencies of points in assemblages from the Levant vary
with local environment and reflect the relative importance of large-
game hunting. However, the same basic range of forms appears
throughout the vast temporal and geographic range of the Mous-
terian.

Globally, there is no evidence that the diversity or degree of
elabouration in potential weapon tips increases as one moves from
the Near East into northern Europe, a marked contrast to the LUP.
Variation in the sizes and shapes of Levallois or Mousterian points
generally are more closely linked to limitations imposed by raw
materials or to methods of production than to functional differences.
There are rare departures from the basic theme of the Levallois/
Mousterian point in Eurasia, including uni- or bifacially worked
‘leaf’ points’ in Middle Palaeolithic assemblages stretching from
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Figure 5.3. Examples of Middle Palaeolithic foraging technology. Numbers
1-5 are from Europe, numbers 6—10 are from the Near East. {From Crew
1976, Ronen 1984, Juffreau 1984, Miiller-Beck 1988, Rigaud 1989, Henry
1995, Kuhn 1995, Gaudzinski 1999.)
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Greece to Belgium (Mellars 1996: 130), and the so-called ‘backed
points’ on thick blades from Ténchesberg, an early Middle Palaeo-
lithic site in Germany (Conard 1992). Even the bifacial points are
essentially the same kind of artefact as Mousterian and Levallois
points — namely large, pointed stone tools, which, if hafted at all,
were probably fitted to heavy thrusting weapons. Similarly, there is
no evidence that the complexity and diversity of Mousterian
hunting weapons waxed or waned with climate. In southwest
France, for example, the Quina Mousterian variant is most consis-
tently associated with cold conditions (Mellars 1996: 188-9), when
humans’ need for meat and animal fat would have been great.
However, Quina-type assemblages are known for their large,
heavily modified sidescrapers, and certainly not for the abundance
or elabouration of potential projectile points (Bordes 1961 1972).

Overall, the Middle Palaeolithic tool-kit also shows a remarkably
consistent and low level of investment per implement across
Eurasia. Aside from the wooden spears or spear shafts thought to
have been used, nothing in the classic Mousterian repertoire would
require more than about 20 minutes’ work to produce. In the LUP,
and among recent foragers, high levels of technological elaboura-
tion and labour investment are manifest in certain tools as well as in
the exploitation of durable but difficult-to-work organic substances
such as bone and antler. Mousterian hominids sometimes used
these materials, but much less frequently than their LUP counter-
parts; moreover, they were generally either employed ‘as is’ or
minimally modified (Vincent 1989, Gaudzinski 1999). Of the few
organic artefacts that survive, only the wooden spear from Leh-
ringen (Adam 1951), and much older examples from Shoeningen
(Thieme 1997), seem to be directly related to hunting (but see
Gamble 1987). Most of the other items are of ambiguous function,
or, in the case of large mammal ribs pointed at one end (e.g.
Gaudzinski 1999, Vincent 1989) (Figure 5.3), could have been
‘digging sticks’.

‘The lack of elabourate hunting technology should not be taken to
imply that Mousterian foragers were ineffective predators. Homi-
nids have been hunters of large game for a very long time with a
rather limited range of technological aids. The contents of many
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Middle Palaeolithic sites are dominated by hominid-generated bone
debris, including abundant remains of ungulates. As early as the
later Middle Pleistocene, some game selection is biased toward
prime adult prey (Gaudzinski 1995, Stiner and Tchernov 1998), a
feature distinguishing human habits from those of all large non-
human predators (Stiner 1990 1994). In Europe and the Near East,
human-caused damage to the bones (cut marks, percussion frac-
tures, and burning), as well as relatively complete body-part repre-
sentation indicate that Middle Palaeolithic humans enjoyed
uninhibited access to large game (e.g. Chase 1986, David and
Poulain 1990, Hoffecker et al. 1991, Farizy and David 1992, Stiner
1994, Rabinovitch and Tchernov 1995). The products of foraging
were deliberately aggregated in some later sites, where they were
processed and consumed by multiple individuals, creating thick
refuse accumulations (e.g. Speth and Tchernov 1998). Other sites
appear to represent individual kills (e.g. Conard 1992) or even loci
of repeated kills of one or several animals (e.g. Jaubert et al. 1990,
Debénath and Jelinek 1998). Other aspects of Middle Palaeolithic
foraging behaviour are not easy to reconcile with the practices of
recent hunter—gatherers. In some instances. hominids left artefacts
in sites where the majority of faunal remains are attributable to
large carnivores (Lindly 1988, Brugal and Jaubert 1991, Stiner
1994, Stiner ¢t al. 1996). In others. occasional scavenging, primarily
of ungulate head parts in spring, is associated with small-game use
in some Italian sites (Stiner 1994).

Perhaps the most striking feature of Middle Palacolithic game use
is the dominance of high-ranked prey, regardless of latitude.
Common prey species included large and medium-sized ungulates
(Chase 1986, David and Poulain 1990, Jaubert et a/. 1990, Stiner
1990, 1994, Hoftecker et al. 1991, Bar-Yosef et al. 1992, Gaudzinski
1995, Speth and Tchernov 1998, Stiner and Tchernov 1998). The
only small animals regularly exploited had very low costs of capture
(Stuner et al. 1999, 2000). Shellfish were collected, albeit in small
quantities, throughout the Mediterranean region (Klein and Scott
1986, Stiner 1993 1994), as were tortoises in low-latitude areas
(Stiner and Tchernov 1998, Stiner et al. 1999). Rare are the remains
of agile small prey such as rabbits and birds (Stiner et al. 1999,
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2000), species that are difficult to catch without special equipment.
For assemblages whose taphonomic histories have been examined
systematically — an essential qualifier to any comparison — data on
Middle Palaeolithic game use fulfill the ecological expectation of
declining prey species diversity with increasing latitude. Small
animals were relatively more important to Middle Palaeolithic diets
at lower latitudes than in the north, where preserved faunas consist
almost exclusively of ungulate remains. ,

Direct evidence for the use of plant resources is sparse in the
Middle Palaeolithic, at least partly because of preservation biases. A
few unusual sites have limited evidence for plant exploitation.
Kebara cave in Israel yielded burned seeds of wild legumes (Bar-
Yosef et al. 1992: 530), presumably collected by hominids. Mous-
terian levels at Gorham’s Cave, on Gibraltar, preserve burned
remains of pine nuts and wild olives (Barton et al. 1999) in associa-
tion with battered beach cobbles. Interestingly, the technological
components necessary for intensive processing are uncommon or
absent. Aside from hammerstones, which served a range of pur-
poses, artefacts that could have been used to process vegetable foods
are seldom if ever reported in Mousterian sites, whether in the
southern Levant or in northern Europe. We should not be surprised
to learn that Mousterian foragers consumed seeds and other
vegetable foods, but it is clear that they did not go to any great
lengths to process them. These high-cost, high-yield resources thus
were not key dietary staples.

Finally, there is the question of how Middle Palaeolithic groups
coped with resource risk via social relations. Ornaments and long-
distance movement of shell and other raw materials, ubiquitous
features of LUP and Epipalaeolithic cultures, are remarkably rare in
the Middle Palaeolithic. Lithic raw materials were sometimes
moved considerable distances (Féblot-Augustins 1997), but this may
reflect no more than the normal transport of artefacts in the course
of foraging and residential movement (Kuhn 1992). Unusual objects
such as crystals and fossils are known for the Middle Palaeolithic,
but they are very rare and seldom came from distant sources.
Potential ornaments from Mousterian sites are limited to a few
pierced animal teeth spread over thousands of square kilometres
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(Chase and Dibble 1987, Mellars 19894,5, 1996: 369—75, Davidson
and Noble 1989, Havden 1993), and all date to the late Middle
Palaeolithic. The exchange of exotic items, whatever their social or
symbolic value, was not a regular or frequent part of the Mousterian
behavioural repertoire.

Humans with a difference

The records of the LUP and the Middle Palaeolithic both reveal
considerable variability across time and space. However, neither the
range of variation nor the trends across environmental gradients is
the same for the two periods. The differences can highlight the
question of the antiquity of the hunter-gatherer lifeways as we know
them from ethnographic and historical accounts.

LUP and Epipalaeolithic peoples were distributed from the
tropics to the subarctic. Variation across environmental gradients in
subsistence and technology is much like that observed among
ethnographically documented hunter—gatherers, with good evi-
dence for greater dependence on hunted and/or fished foods in
northern Eurasia, and earlier, intensive use of plant foods in
southern areas such as the Levant. Diversity, elabouration, and
relative investment in foraging technology, especially hunting gear,
appear to increase with latitude. Low-volume, long-distance ex-
change, taken as evidence for broad networks of alliances, is
ubiquitous. Of course it is impossible to find complete recent
analogues for LUP groups, so Pleistocene evidence thus actually
expands the range of known hunter—gatherer adaptations. None the
less, the picture of broad-scale variability in the LUP is not
unfamiliar to anthropologists who study modern hunter—gatherers.

In contrast, the Middle Palaeolithic world seems to have been
populated by very different sorts of foragers. Human behaviour of
this period certainly varied from one context to the next, but global
variation in the archaeological evidence does not fit the expectations
based on recent or LUP hunter—gatherers. At least three major
differences can be identified. First, technological and faunal evi-
dence for the Middle Palaeolithic suggests rather limited variation
in subsistence with latitude, beyond that governed by prev distribu-
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tion. Second, the labour invested in subsistence technology shows
no relation to climatic variation. Wherever they lived. Mousterian
foragers employed a fairly similar tool-kit, at least from stone, and
seldom elabourated the production of artefacts. Interestingly, the
ways in which tools were made and raw materials obtained show
considerable flexibility — it is only the end-products that are so
similar. Third, it appears that Mousterian groups had little need for
durable symbols of group membership and individual identity, and
they seldom exchanged distinctive, durable goods to maintain
relationships across territorial boundaries.

These particular features of the Middle Palaeolithic record are
not in themselves unexpected. Even in the recent past some foragers
might have subsisted on high-ranked foods. used relatively unela-
bourated technologies, or practised little exchange with their neigh-
bours. What is surprising is that such a pattern persisted for so long
over such a broad area, from full glacials to prolonged interglacial
periods and from the central Russian steppes to the deserts of North
Africa. Clearly, one can not explain the shared characteristics of
Middle Palaeolithic artefact and faunal assemblages bv reference to
a particular set of ecological conditions.

Since the Middle Palaeolithic archaeological evidence does not fit
with expectations based on modern hunter-gatherers, what sort of
adaptations does it represent? Middle Palaeolithic (and earlier)
foraging groups seem to have been very ‘light on the landscape’.
They consistently targeted high-return, highly-ranked resources in
most circumstances, expending little effort on small game and
vegetable foods. Because high-ranked foods are most susceptible to
over-harvesting, this would imply that human population densities
remained very low. Nor did Mousterian hominids substantially
affect the size/age distributions of slow-growing, slow-reproducing
small animals (Stiner e al. 1999, 2000). We can further infer that
group sizes were small or that larger aggregations were uncommon.
Just how small Mousterian groups were is not clear. but even the
widely cited minimum hunter-gatherer band size of 25 (see discus-
sion in Kelly 1995: 205-13) could be an overestimate. The evidence
also suggests that individuals did not participate in broader alliance
networks of the types documented among recent hunter-gatherers
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and perhaps that residence patterns and group affiliation were even
more fluid than they were among recent foragers (Gamble 1986:
384-6).

If Middle Palaeolithic regional populations were small and sub-
divided into essentially autonomous foraging groups, some of the
other departures from expected modern hunter—gatherer beha-
viours make more sense. Small, independent foraging groups natu-
rally limit the scope of consumer and food-sharing networks. It can
be argued that much of the pay-off for technological innovation
among modern hunter-gatherers stems from (a) the sizes of co-
operating consumer groups, and {b) the social benefits obtained by
successful and generous providers (e.g. Hawkes 1991). If there were
few individuals partaking in the fruits of foraging during the Middle
Palaeolithic, the social and energetic benefits of increasing foraging
efficiency by investing in elabourate technology would have been
minimal (Kuhn and Stiner 1998a). Moreover, the pressure for
dietary and technological diversification would also have been
weak, because levels of intra-specific competition would have been
relatively low. Higher population densities in the LUP produced the
opposite effect.

The notion that Mousterian hominid populations were thinly
distributed could therefore explain aspects of resource use and
technological evolution. However. this begs the question of why
population levels remained low for so long. Taken at face value,
hominids seem to have manifest exceptionally slow population
growth rates over the long term (Groube 1996: 101, Pennington,
this volume). A lack of evidence for regular long-distance exchange
implies that the sorts of alliance networks that allowed more recent
foragers to cope with severe fluctuations in the food supply
(Wiessner 1982, Cashdan 1985, Smith 1988) simply did not exist in
the Middle Palaeolithic. Mousterian populations may have re-
sponded to environmental stress demographically, whereas late
Upper Palaeolithic populations elabourated tools to process costly
resources more efficiently and emploved social mechanisms for
buffering risk in addition to demographic responses.
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What about the early Upper Palaeolithic?

The earlier Upper Palaeolithic (EUP) (ca. 45000 to 20000 Bp) is
central to debates about the origin and spread of anatomically
modern humans. Up to this point we have explicitly distanced our
discussion from the thorny topic of modern human origins, in order
to separate the idea of ‘modern’ hunter—gatherer adaptations from
considerations of the taxonomic status of Palaeolithic populations.
Researching patterns of geographic variation for the EUP is compli-
cated by ambiguities with dating, particularly as one approaches the
limits of the radiocarbon method. Moreover, the demographic
situation may have been unusually complex, with two human
(sub)species — Neanderthals and anatomically modern Homo sapiens
~ coexisting for several thousand years. Any interactions between
these populations should have had profound consequences for the
formation of archaeological records. These reservations notwith-
standing, it is worth briefly considering the EUP evidence for
variation in light of the discussions above.

Some aspects of the EUP fit well with the tendencies described
for the LUP. There is some evidence for greater elabouration of
technology in northern Eurasia. The Aurignacian, the most widely-
distributed EUP complex in Europe, is associated with a variety of
distinctive bone and antler artefacts, especially points (e.g. Hahn
1977, Delporte 1991). Relatively ‘costly’ weapon types are known
from EUP assemblages of the Near East but are comparatively rare;
at Hayonim Cave (Israel), the Levantine Aurignacian assemblage of
layer D included typical bone or antler points (Belfer and Bar-Yosef
1981). However, the more widely distributed Ahmarian complex is
associated with a limited bone and antler technology (Bar-Yosef and
Belfer-Cohen 1988, Gilead 1991, Schyle 1992). The Castelperro-
nian and the Uluzzian, the former of which at least was produced
by Neanderthals, also contain a few simple bone points and other
bone artefacts (reviewed in D’Errico et al. 1998).

In Europe at least, the EUP also marks the abrupt appearance of
ornaments, as well as the exchange of exotic materials over long
distances (Hahn 1972, Soffer 1985, Mellars 19894,b, White 1989
1993, Taborin 19934,b, Fiocchi 1996—7, Kuhn and Stiner 199854).
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Both of these qualities suggest that the social mechanisms for
maintaining relationships between distant groups or individuals
were already established in Europe. Some EUP assemblages of
western Asia also contain modest numbers of shell ornaments (e.g.
Rust 1950, Schyle 1992), but the data are sparser. perhaps due to
preservational factors. Information about long-distance transport of
lithic raw materials in the EUP is ambiguous. EUP assemblages
contain more exotic flints than do Mousterian assemblages in some
places (Kuhn 1995, Svoboda et al. 1996: 1206, Turq 1996}, but in
other areas Mousterian and EUP raw material exploitation patterns
are similar (Geneste 1986, Roebroeks ¢t al. 1988).

Subsistence data suggest that intensification in resource use,
particularly the exploitation of birds, began with the EUP in
Eurasia (Stiner et al. 1999, 2000), but that artefacts associated with
the processing of vegetable foods remained quite limited (de Beaune
1993, Wright 1994). There seems to have been some pressure on
EUP populations to intensify the means for hunting animals, but
not enough to foster heavy reliance on seeds and nuts. However, the
EUP dates to a period of relatively cold climatic conditions, while
the LUP and the longer Middle Palaeolithic include both warm and
cold intervals. For this reason, we cannot rule out the possibility that
the scarcity of evidence for plant food exploitation is due simply to
the scarcity of suitable plant foods.

In the long run we suspect that most of the trends in human
variation during the EUP will prove similar to those observed in the
late Upper Palaeolithic. Problems with chronology and the demo-
graphic complexities of the EUP are sufficient grounds for with-
holding judgement at present. We also emphasise that the question
of the taxonomic status is more often a source of distraction than
clarification for questions of the evolution of behaviour.

Conclusion

Modern hunter—gatherer adaptations in diet and technology were
globally established by the LUP (20 000 Bp), perhaps even by the
EUP (ca. 45000 sp). While the lifeways of particular Upper
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Palaeolithic groups were unlike those of recent foragers, LUP
hunter—gatherers responded to ecological and demographic factors
in ways similar to modern foraging societies. Bv contrast, the
archaeological record of the Middle Palaeolithic represents a
different — albeit quite successful — range of behaviours. Mousterian
foragers dealt with environmental variation in some unexpected
ways, and their potential for population growth may have been
lower as a consequence. While Middle Palaeolithic hominids
hunted and gathered, they were a different kind of hunter—gatherer
from any presently known.

If Mousterian hominids did not behave in quite the same wavs as
modern hunter-gatherers, it is likely that earlier humans probably
did not either. None the less, one should not simply divide prehistory
into pre-Upper Palaeolithic foraging groups and Upper Palaeolithic
hunter-gatherers. So-called modern hunter—gatherer adaptations
did not appear suddenly as a complete package. Many profound
evolutionary changes in hominid adaptations occurred prior to the
Upper Palaeolithic in Eurasia, and some of these remain essential to
definitions of what it is to be human. The foragers of the Upper
Palaeolithic and recent ethnographic past are distinguished by
greater technological investment in response to seasonal or unpre-
dictable food supplies. They also exhibited unique capacities to pack
landscapes with people and to manipulate social ties in ways that
buffered the most serious risks of a foraging lifestyle. Nevertheless,
they represent just a few late chapters in a long and complicated
evolutionary story that began more than 2.5 million years ago.

Important evolutionary events are not necessarily manifest where
we first search for them. Paleoanthropologists have focused atten-
tion on evidence for the exploitation of large mammals, and
consider the emergence of ‘Man the (Big Game) Hunter’ a great
milestone in human evolutionary history. But hominids have hunted
large game since at least the late Middle Pleistocene, well before the
appearance and spread of anatomically modern humans or Upper
Palaeolithic technology. Unexpectedly, the exploitation of small
game and plants shows much more interesting trends.

A number of technological changes must have accompanied the
trends in small-game exploitation. The early success of hominids as
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large-game predators was not accompanied by major advances in
hunting technology. The use of wooden spears goes back at least
500 000 years (Thieme 1997) and the only major change in hunting
weapons prior to the Upper Palaeolithic would have been the
lashing of a pointed stone flake to the end of a wooden shaft. There
is, on the other hand, a clear association in time between increases
in human diet breadth and rapid radiations in the formal elements
of Upper Palaeolithic technology in the late Pleistocene. A variety of
new artefact forms, ranging from harpoons to traps and nets — to
use Hayden’s (19815) felicitous term, ‘gadget technologies’ — were
probably necessary to make the collection of many kinds of small
animals worthwhile (Hayden 19816, Soffer 1985: 313, Holliday
1998). Milling equipment would have been needed to make the
most of seeds and nuts. While these kinds of tools may enhance the
overall efficiency or reliability of foraging, they are sometimes costly
to manufacture, and their appearance and proliferation may mark
fundamental changes in the allocation of time and labour among
foragers. Traps, nets, and grindstones are also not items that
normally attract the attention of Palaeolithic archaeologists, partly
because they are difficult to identify in archaeological contexts, but
they are very important from an evolutionary perspective.
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