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shall see, food production evolved as a by-product of decisions made with-
out awareness of their consequences. Hence the question that we have to
ask is why food production did evolve, why it evolved in some places but
not others, why at different times in different places, and why not instead
at some earlier or later date.

Another misconception is that there is necessarily a sharp divide
between nomadic hunter-gatherers and sedentary food producers. In real-
ity, although we frequently draw such a contrast, hunter-gatherers in some
productive areas, including North America’s Pacific Northwest coast and
possibly southeastern Australia, became sedentary but never became food
producers. Other hunter-gatherers, in Palestine, coastal Peru, and Japan,
became sedentary first and adopted food production much later. Sedentary
groups probably made up a much higher fraction of hunter-gatherers
15,000 years ago, when all inhabited parts of the world (including the
most productive areas) were still occupied by hunter-gatherers, than they
do today, when the few remaining hunter-gatherers survive only in unpro-
ductive areas where nomadism is the sole option.

Conversely, there are mobile groups of food producers. Some modern
nomads of New Guinea’s Lakes Plains make clearings in the jungle, plant
bananas and papayas, go off for a few months to live again as hunter-
gatherers, return to check on their crops, weed the garden if they find the
crops growing, set off again to hunt, return months later to check again,
and settle down for a while to harvest and eat if their garden has produced.
Apache Indians of the southwestern United States settled down to farm in
the summer at higher elevations and toward the north, then withdrew to
the south and to lower elevations to wander in search of wild foods during
the winter. Many herding peoples of Africa and Asia shift camp along
regular seasonal routes to take advantage of predictable seasonal changes
in pasturage. Thus, the shift from hunting-gathering to food production
did not always coincide with a shift from nomadism to sedentary living.

Another supposed dichotomy that becomes blurred in reality is a dis-
tinction between food producers as active managers of their land and
hunter-gatherers as mere collectors of the land’s wild produce. In realitys
some hunter-gatherers intensively manage their land. For example, New

Guinea peoples who never domesticated sago palms or mountain pan-

danus nevertheless increase production of these wild edible plants by clear-

ing away encroaching competing trees, keeping channels in sago swamps
clear, and promoting growth of new sago shoots by cutting down mature
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delicacies or taboo, Finally, their priorities are heavily influenced by the
relative values they attach to different lifestyles—just as we can see today.
For instance, in the 19th-century U.S. West, the cattlemen, sheepmen, and
farmers all despised each other, Similarly, throughout human history farm-
ers have tended to despise hunter-gatherers as primitive, hunter-gatherers

As WE ALREADY noted, the first farmers on each continent could not
have chosen farming consciously, hecause there were no other nearby
farmers for them to observe. However, once food production had arisen
In one part of 3 continent, neighboring hunter-gatherers could see the
result and make conscious decisions. In some cases the hunter-gatherers
adopted the neighboring system of food production virtually as a complete
package; in others they chose only certain elements of it; and in still others
they rejected food production entirely and remained hunter-gatherers.
For example, hunter-gatherers in parts of southeastern Europe had
quickly adopted Southwest Asian cerea] crops, pulse crops, and livestock
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wholesale in southeastern and central Europe because the hunter-gather
lifestyle there was less productive and less competitive. In contrast, foo
production was adopted piecemeal in southwestern Europe (souther
France, Spain, and Italy), where sheep arrived first and cereals later. Th
adoption of intensive food production from the Asian mainland was als
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based on ke trinity of corp, squash, and beans. Eastern U.S, Indians

adopted Mexican crops, and many of them discarded many of their localj
V omesticates, piecemeal; squash was domesticated independently, corn

- arrived from Mexico around A.p. 200 but remained a minor crop until

around A.p. 900, and beans arrived a century or two later. It even hap-
pened that food-production Systems were abandoned in favor of hunting- {
gathering. For Instance, around 3000 g.c. the hunter-gatherers of southern

livestock to hunting-gathering also competed against both types of “pure”
€conomies, and against mixed economies with higher or lower proportions
of food production. Nevertheless, over the last 10,000 years, the predomj-
ant result has been 4 shift from hunting-gathering to food production.
Hence we must ask: What were the factors that tipped the competitive
advantage away from the former and toward the latter?

That question continues to be debated by archaeologists and anthropol-
Ogists. One reason for its remaining unsettled is that different factors may
have peen decisive in different parts of the world. Another has been the
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problem of disentangling cause and effect in the rise of food production.
However, five main contributing factors can still be identified; the contro-
versies revolve mainly around their relative importance.

" One factor is the decline in the availability of wild foods. The lifestyle
of hl“ﬁtéﬁ%ﬂ&?ﬁhmﬁm’g over the past
13,000 years, as resources on which they depended (especially animal
resources) have become less abundant or even disappeared. As we saw in
C’Eﬂgter 1, most large mammal species became extinct in North and South
Amermmm Eurasia

~mmhanges or because of the rise in skill
and numbers of human hunters. While the role of animal extnctions in
mkmdging ancient Native Americans, Eurasians,
and Africans toward food production can be debated, there are numerous
incontrovertible cases on islands in more recent times. Only after the first
Polynesian settlers had exterminated moas and decimated seal populations
on New Zealand, and exterminated or decimated seabirds and land birds
on other Polynesian islands, did they intensify their food production. For
instance, although the Polynesians who colonized Easter Island around

A.D. 500 brought chickens with them, chicken did not become a major
food until wild birds and porpoises were no longer readily available as
food. Similarly, a suggested contributing factor to the rise of animal

" domestication in the Fertile Crescent was the decline in abundance of the
wild gazelles that had previously been a major source of meat for hunter-

gatherers in that area.
A second factor is that, just as the depletion of wild game tended to

gl — .

P i . ; T T
make hunting-gathering less rewarding, an_increased availability of

domesticable wild plants ade steps leading to plant domestication more
_ggyzar_dmg For instance, climate changes at the end of the Pleistocene in
the Fertile Crescent greatly expanded the area of habitats with wild cere-
als, of which huge crops could be harvested in a short time. Those wild
cereal harvests were precursors to the domestication of the earliest crops,
the cereals wheat and barley, in the Fertile Crescent.
Still another factor tipping the balance away from hunting-gathering
was the cumulative development of technologies on _which food produc-
wmoﬂecdg&mgwgéﬁb\g,
and storing wild foods. What Gse can would-be farmers make of a ton of
wheat grains on the stalk, if they have not first figured out how to harvest,
husk, and store them? The necessary methods, implements, and facilities
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jappeared rapidly in the Fertile Crescent after 11,000 B.c., having been
invented for dealing with the newly available abundance of wild cereals.

Those inventions included sickles of flint blades cemented into wooden
or l_)one handles, for harvesting wild grains; baskets in which to carry the
gréxns home from the hillsides where they grew; mortars and pestles, or
grinding slabs, to remove the husks; the technique of roasting grains, s0
that they could be stored without sprouting; and underground storage pits
some of them plastered to make them waterproof. Evidence for all of thesé
techniques becomes abundant at sites of hunter-gatherers in the Fertile
Cresc?nt after 11,000 B.c. All these techniques, though developed for the
exploitation of wild cereals, were prerequisites to the planting of cereals
as crops. These cumulative developments constituted the unconscious first
steps of plant domestication.

A fourth factor was the two-way link between the rise in human popu-
‘latlon density and the rise in fo5d production. In"all pars of the-world
Whelte.adequate evidence is available,wﬂa_lgglggists find evidence of rising
densities associated with the appearance of food production. Which was
the cause and which the result? This is a long-debated chicken-or-egg
problem: did a rise in human population density force people to turn to

féod production, or did food production permit a rise in human popula-
tion density?

' In principle, one expects the chain of causation to operate in both direc-
tions. As I've already discussed, food production tends to lead to increased
population densities because jt yields more edible calories per acre than
does hunting-gathering. On the other hand, human population densities
were gradually rising throughout the late Pleistocene anyway, thanks to
;mpdrovements in -human .te.chnology for collecting and processing wild
00ds. As population densities rose, food production became increasingly
favored because it provided the increased food outputs needed to feed all
those people. -
aut:}cl::alls’ Fhe adoption of food production exemplifies what is termed an

. ytic process—one that catalyzes itself in a positive feedback cycle,
§:;2igtiister aﬁd faster once it ha'S started. A gradual rise in population
I Olmllae edkpeople to obtain more food, by rewarding those who
doe e L;S z ;oo steps toward producing it. Once people began to pro-
produs Stmnm ecome sedentar.y? they. could shorten the birth spacing and
bermens, o ore people, requiring stlll'more food. This bidirectional link

production and population density explains the paradox
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that food production, while increasing the quantity of edible calories per
acre, left the food producers less well nourished than the hunter-gatherers
whom they succeeded. That paradox developed because human popula-
tion densities rose slightly more steeply than did the availability of food.

Taken together, these four factors help us understand why the transition
to food production in the Fertile Crescent began around 8500 B.c., not
around 18,500 or 28,500 B.c. At the latter two dates hunting-gathering
was still much more rewarding than incipient food production, because
wild mammals were still abundant; wild cereals were not yet abundant;
people had not yet developed the inventions necessary for collecting, pro-
cessing, and storing cereals efficiently; and human population densities
were not yet high enough for a large premium to be placed on extracting
more calories per acre.

A final factor in the transition became decisive at ge\q_gfiphic ljgg&%giég

gatherers and food producers. The much denser popula-
tions of food producers enabled them to displace or kill hunter-gatherers
by their sheer numbers, not to mention the other advantages associated
with food production (including technology, germs, and professional sol-
diers). In areas where there were only hunter-gatherers to begin with, those
groups of hunter-gatherers who adopted food production outbred those
who didn’t.

 As a result, in most areas of the globe suitable for food production,
hunter-gatherers met one of two fates: either they were displaced by neigh-
boring food producers, or else they survived only by adopting food pro-
duction themselves. In places where they were already numerous or where
geography retarded immigration by food producers, local hunter-gatherers
did have time to adopt farming in prehistoric times and thus to survive as
farmers. This may have happened in the U.S. Southwest, in the western
Mediterranean, on the Atlantic coast of Europe, and in parts of Japan.
However, in Indonesia, tropical Southeast Asia, most of subequatorial
Africa, and probably in parts of Europe, the hunter-gatherers were
replaced by farmers in the prehistoric era, whereas a similar replacement
took place in modern times in Australia and much of the western United

between hunter-

States.

Only where especially potent geographic or ecological barriers made
immigration of food producers or diffusion of locally appropriate food-
producing techniques very difficult were hunter-gatherers able to persist
until modern times in areas suitable for food production. The three out-
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