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be Slow B i r ~ ..of Agriculture 
N E W S  According to early Greek ly how this climate change spurred people around the world to be-

storytellers, humans owe the gin planting seeds and reaping their bounty.
New methods show that abilityto cultivatecropsto the 
around the people be- sudden generosity of a god- Cultivatingthe green hell 
gan some crops dess. Legend has it that in a Perhaps the most dramatic and controversial new discoveries in an-
long before they embraced burst of goodwill, Demeter, cient agriculturehave emerged from the sultry lowland rainforests of

farming* and that goddess of crops, bestowed Central and SouthAmerica. These forests, with their humid climate, 
crop and life wheat seeds on a trusted poor soils, and prohion of pests, were long considered an unlikely 
Often did not go hand in hand priest, who then crisscrossed place for ancient peoples to embark upon the sweaty toil of farming, 

Earth in a dragon-drawn char- saysDolores Piperno, an archaeobotanist at the SmithsonianTropical 
iot, sowing the dual blessings of agriculture and civilization. ResearchInstitution in Balboa, Panama "If people were goingto have 

For decades, archaeologists too regarded the birth of agriculture a hard time living in [theseforests], how were they ever going to de-
as a dramatic transformation, dubbed the Neolithic Revolution, that velop agriculturethere?" she asks. And most research suggested that 
brought cities and civilizationin its wake. In this scenario,fanning these forest dwellers were relative latecomers to agriculture, first cul-
was born after the end of the last Ice Age, around 10,000years ago, tivating crops between 4000 to 5000 years ago. 
when hunter-gatherers settled in small communities in the Fertile But tropical forests harbor the wild ancestors of such major food 
Crescent, a narrow band of land arcing across the Near East. They crops as manioc and yams. Back in the 1950s,American cultural ge-
swiftly learned to produce their own food, sowing cereal grains and ographer Carl Sauer speculatedthat these regions were early centers 
breeding better plants. Societies then raised more children to adult- of plant domestication, but there was little evidence to support the 
hood, enjoyed food surpluses,clustered in villages, and set off down idea, as the soft fruit and starchy root crops of these regions rapidly 
the road to civilization. This novel way of life then diffused across rot away in the acid soils.The better preserved evidence found in arid 
the Old World. regions, such as seeds from grain crops in the Near East, captured the 

But like many a good story, over time this tale has fallen beneath attention of most archaeologists. 
an onslaught of new data. By employing sensitivenew techniques- In the early 1980s, however, Piperno and colleague Deborah 
from siftingthroughpollen coresto measuringminute shapechanges Pearsall, an archaeobotanist from the University of Missouri, 
in ancient cereal grains-researchers are building a new picture of Columbia, began searchingthe sedimentsof rainforest sites in Pana-
agricultural origins. They are pushing back the dates of both plant ma and Ecuador for more enduringplant remnants. They focused on 
domestication and animal husbandry (see sidebar, p. 1448) around phytoliths, microscopic silica bodies that form when plants take up 
the world, and many now view the switch to an agrarian lifestyle as 
a long, complex evolution rather than a dramatic revolution. rn 

The latest evidence suggests, for example, that hunter-gatherers 
in the Near East first cultivated rye fields as early as 13,000 years 5 

E 
ago.*But for centuries thereafter, they continued to hunt wild game zI 
and gather an everdecreasingrange of wild plants, only becoming 2 
full-blown farmers living in populous villages by some 8500 B.C. P 

2And in some cases, villages appear long before in- -
tensive agriculture (see p. 1442). "The transi-

% 

tion from hunters and gatherers to agricul-
$-
z 

turalists is not a brief sort of thing," says $
Bruce Smith, an expert on agricultural rE 
origins at the Smithsonian Institution's t
National Museum of Natural History in 
Washington, D.C. "It's a long develop 
mental process"-and one that did not Fields of controversy. Squash phytoliths like the one at left, 
necessarily go hand in hand with the 'which is about 100 micrometersin diameter, suggest that farming ; 
emergence of settlements. in the Americas may have begun in tropical forests (above). 

Similar stories are emerging in South E 
Z 

America, Mesoamerica, North America, and - silica from groundwater.As the silica gradually fillsplant cells, it as-
China. Although cultivation may have been born first sumes their distinctive size and shape. Piperno and Pearsall came up 1 
in the Near East, the latest evidence suggests that people on other with ways to distinguish phytoliths from wild and domestic 8 
continentsbegan to domesticate the plants they lived with-squash speciesdomestic plants, for example, have larger fruitsand seeds, 2 
on the tropical coast of Ecuador and rice along the marshy banks of and hence larger cells and phytoliths.Then they set about identifying $ 
the Yangtze in China, for example-as early as 10,000 to 11,000 specimensfrom early archaeologicalsites. 5 
years ago, thousands of years earlier than was thought and well be- This spring, after nearly 20 years of research, the team pub- $ 
fore the first signs of farmingvillages in these regions. To many re- lished its findings in a book entitled The Origins 0fAg~cu1tui-ein 3 
searchers, the timing suggests that worldwide environmental the Lowland Neotropics. In one study, they measured squash phy- 5 
change--climate fluctuations at the end of the Ice Age-may well toliths from a sequence of layers at Vegas Site 80, a coastal site bor- 2 
have prompted cultivation, although they are still pondering exact- dering the tropical forest of southwestern Ecuador. From associat-

ed shell fragments as well as the carbon trapped inside the phy- $ 
'All dates are calendar years. toliths themselves, they were able to carbon-date the microfossils. 6 
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A sharp increase inphytolith size in-
dicatedthat early Ecuadorianshad do-
mesticated squash, likely Cucurbita 
moschata, by 10,000 years ago-
some 5000 years earlierthansome ar-
chaeologists thought farming began. 
there. Such timing suggests, she 
notes, that people inthe region began 
growing their own plants after much 
localgame went extinct at the end o f  
the last IceAge and tropical forest re-
claimed the region. "I think that's the 
key to the initiation o f  agriculture 
here," says Piperno. Ifthis findholds 
up,the Ecuador squashrivals the old-
est acceptedevidenceo fplantdomes-
tication intheA m e r i d  seeds o f  
another squash, C. pep ,  excavated 
from an arid Mexicancave anddirect-
ly dated to 9975 years ago (Science,. 
9 May 1997, pp. 894 and 932). 

The phytolith technique is also, 
pushing back the firstdates for maize 
c&ivationintheAmericas,saysPiper-; 
no. Phytolitbs taken from sediment-
samples fromAguadulce rock-shelter 
incentralPanamaby Piperno and her 
colleagues and carbon-datedboth di-
rectlyandby analyzmgshells from the 
same strata imply that maize cultiva-
tion began there as early as 7700 years 

- ago. That's not only more than 2500
!years earlier than expected in a rain-
$ forest site, it's also 1500 years earlier 
g than the first dates for maize cultiva-

tion anywhereinthe morearidparts o f  
the Americas. Almost certainly, the 

5 oldest partiallydomesticatedmaize at
2 the site came from somewhere else,
5 because the wild ancestor o f  corn is 

known only from a nanww band o f  
"and in Mexico. But the squash data 

raise important questions, says piper-5 no, about where agriculture f i  
emerged in the Americas. "Clearly"8 tropical forest is intheball game." 

But the community is split over 
5 whether to accept the phytolith evi-
$ dence. Some critics question the dat-

valley, thus creating 
for the crops. Even 
seeds, notes Smith, 

habitat of naturally 
a l l y  have two differentways to make a living: 
farming or huntingand gathering. But archae-
ologists studying ancient cultures are finding 
new evidence that people cultivated crops 
long before they settled down in one place or 
adopted full-blown farming (see main text). 
Recently anthropologists have found vivid ex-
amples of this middle way in historic cultures, 
which offer clues to how such mixed societies 
might have been organized in the past. Partic-
ularly in the Americas, many historic societies 
once labeled as hunter-gatherers turn out to 
have done a surprising amount of plant culti-
vation and management. 

Some cultures actively planted seeds, like 
the historic Cocopa people of northwestern 
Mexico, who supplementedtheir diets of wild 
game by sowing two species of panic 
grass on the floodplain of the Colorado 
River after the waters receded, says Na-
tional Museum of Natural History ar-
chaeologist Bruce Smith. Other peoples 
simply altered the Landscape to change 
the mix of plants.The historic Kumeyaay 
people of southern California, for exam-
ple, burned ground cover to eliminate 
competitors for their favored wild 
plants. "In a lot of environmental,social, 
and cultural situations, populations 
aren't forced into a developmental tra-
jectory that leads to agriculture," says 

occurring plants to increase their yield and 
productivity." 

The Paiutedismantledtheir dams everyyear, 
so without historic records their work would 
have been invisibleto arc 
searchers beginto look 
for the signs of such 
low-lewl food produc-
tion, ancient examples 

Early harvest. Historic 
Paiutehunter-gatherers 
built dams and ditches, 
seen in this 19th cen-
tury map (below), to 
foster foods like nut 
grass (right). 

Smith. "They find solutions that are a 
better f i t "  

One of the most dramaticexamples comes 
from published ethnographies of the Owen 
Valley Paiute in eastern California. Based on 
descriptions given by Paiuteelders duringthe 
1920s and '30s to American anthropologist 
Julian Steward, these writings describe how 
the Paiute propagated wild hyacinth, nut 
grass, and spike rush--root crops that thrived 
naturally in swampy meadows borderingthe 
Owen River. Each year, Paiute men dammed 
tributary creeks in nearby hills and built irri-

are turning up. In theAmerican Southwest, for 
example, Suzanne Fish, an archaeologist at the 
Arizona State M u m  in Tucson, has recently 
identified rock mulching beds that prehistoric 
peoples in Arizona built nearly 1500 years ago 
for standsof agave, cultivatedfor bothfood and 
fiber. These early food producers, says Fish, 
"were transplanting the agave to lower eleva-
tions inareaswhere it's too hot and dry for itto 
normally grow. Mulchinggives ita moisture ad-
vantage." Smith agrees, concluding, "It really is 
one of those rare situations where this shows

3 ing of  the phytoliths themselves, say- 6 k  
3 ing that carbon from other sources -- . I
3 co~dhavebecomeembeddedinthe 
$ cracks and crevices on the fossil surfaces, skewing the results. 0th-
g ers such as Chyle Fritz, an archaeobotanistat WashingtonUniversity 

in St. Louis, point out that the shells and other objects usedto sup-
;port the dates may not bethe same age as the phytoliths. "Iwould be
[ as thrilledas anyone else to pushthe dates back," says Fritz, "butmy
- advice now is thatpeople shouldbe lookingat theseas unbelievable." 

However, proponents such as Mary Pohl, an archaeologist at 
Florida State University inTallahassee, note that the Pipemo team% typically supports its claims with multiple lines o f  evidence, so 

3 that even if one set o f  dates is suspect, the body o f  work makes it 
clear that some domestication took place startlingly early in the 
rainforest. "The data seem irrefutable to my mind," she says.1 Ifso, they wertum some basic assumptions about the relation-

ship between village life and agriculturein the tropical forest. For 
years, says Piperno, researchersbelievedthat the first farmers there 
livedin villages, like the well-studied Neolithic grain farmers o f the 
NearEast. "Because settledvillage We is just not seen in [this part 
o f  the] Americas until 5000 years ago, [researchers thought] that 
means food pmiuct~onwas late too," says Piperno. "But it doesn't 
work" In her view, h m h g  in the region came long before village 
We. For thousands o fyears, she says, "you had slash-and-burn agri-
culture instead o f  settledvillage agriculture." 

Tamingwild rice 
At  the sametimeas earlyAmericansmay havebeenp h t qtheir f i  
squash, hmter-gathems some 16,000 kilometerseast along the banks 
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going back and looking at other animal species." 
Traditionally, the first farm animals were thought to be wild goats 

and sheep, tamed in southwest Asia around 10,000 years ago* by 
sedentary cereal farmers who had wiped out the local wild game and 
needed new sources of meat and hides. Domestic pigs and cattle foC 
Lowed around 9000 years ago. And the earliest firm evidence of dairy 
farming. from art and written texts, isn't until about 6000 years ago, al- 
though new dates could come from a new method for identifying milk 
fat residues on pottery sherds, reported on page 1478 of this-issue. 

Most archaeologists rely on a more mundane characteristic to iden- 
tify domestic herds size. Researchers assume that early domestic goats, 
sheep, pigs, and cattle were smaller than their wild cousins. Early pas- 
toralists, the theory goes, kept their animals in worse conditions than 
in the wild and selected for smaller, more easily subdued males. "Who 
would you choose?" asks Melinda Zeder, curator of Old World archae- 
ology and zooarchaeology at the Sm'khsonian Institution. "The nerdy 
goat with the glasses or the bully on the playground?" 

But in a controver- 
sial new study, as yet 
unpublished, Zeder 
tests both the size 
idea and a newer indi- 
cator-a distinctive 
pattern of mortality 
that distinguishes 
herds from hunter's 
prey. Brian Hesse, a 
zooarchaeologist at Pigs first? New data suggest that the first 
the University of Al- herders tamed wild pigs like this one. 
abama, Birmingham, 
reasoned that ancient pastoralists, like modem ones, probably tried 
to get as much meat as they could from their goats while still en- 
suring the herd's sunrival. s he obvious strategy is the one still used 
around the world today for managing livestock: raising females to 
maturity and keeping them until they quit producing offspring, 
while butchering most males young and keeping only a few older 
males as breeding stock. "So there should be a very distinctive 
marker in the demography," says Zeder, "and that should be instan- 
taneous with the early period of managing." 

To hone her strategy for spotting this transition, Zeder exam- 
ined nine different bones of a control group of 40 modem-day wild 
and domestic goats of known sex from Iran and Iraq, where goats 
are thought to have been first domesticated. She could reliably dis- 
tinguish goats from sheep and determine the animals' age at death, 
based on the sequence of bone fusion from 10 to 36 months. She 
could also determine the animals' sex, because the bones of the 

* All dates are calendar years. 

The only evi- 
dence Zeder found 
for size reduction 
came at the Neo- 
lithic village of Ali 
Kosh, which new 
radiocarbon dates 
place at 9000 years 
ago. Zeder suggests 

No wimps here. The first domestic goats may that the animals 
not have been weaker than their wild cousins. were Smaller there 

because it lies south 
of wild goats' natural range, so the animals were kept in hotter, harsh- 
er conditions-and females could no longer be bred with big wild 
males.Thus size reduction, rather than being the first sign of domesti- 
cation, might instead indicate that animals had been transported be- 
yond their original range or were no longer being bred with the wild 
type, Zeder suggests. 

Not everyone is persuaded. For example, Haward University fau- 
nal analyst Richard Meadow argues that some of the bones Zeder 
used, in particular the toe bones, don't accurately reflect an ani- 
mal's size; he's not ready to give up on size reduction as an indica- 
tor of domestication. But other researchers, such as Curtis Marean, 
a zooarchaeologist at the State University of New York, Stony 
Brook, say Zeder's analysis is an important step forward. "It shows 
that the old idea that body size of the animals is directly related to 
domestication really doesn't fit the evidence," says Marean. 

Zooarchaeologist Richard Redding of the University of Michigan, 
Ann Arbor, agrees, and indeed Zeder's demographic patterns fit well 
with his recently published study of ancient pig bones at the site of 
Hallan Chemi in southeastem Turkey. For years, faunal analysts point- 
ed to the declining size of pigs' second and third molars as a key trait 5 
for some reason associated with pig domestication, and they traced the 
earliest domestic pigs to a 9000-yearold village in Turkey. But Redding 9 

now believes he has found earlier evidence, by applying demographic 
criteria like Zeder's. o 

He analyzed animal remains found in layers at Hallan Chemi and 
noted that in early layers dating to about 11,500 years ago, pig bones 3 
made up just 10% to 15% of the fauna and were almost evenly split f 
between male and female. But in the later layers, dating from 11,000 2 
to 10,500 years ago, pig bones climbed to 2O%."They also become very 5 
heavily biased toward female, and they become very young. So the in- 3 
habitants are killing suckling pigs," Redding says. All this happened be- 5 
fore domestic cereal grains appear at the site, indicating that the peo- 
ple at Hallan Chemi were herding pigs before they began to farm grain. ; 
If Redding is right, the inhabitants of Hallan Chemi are the world's first 
known herdek-and pigs, not goats or sheep, were the first farmyard E 
animals to start on the long r&d to full domestication. &.P. z 
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90% accuracy," he says. 
By counting the proportions of wild and domesti- 

cated rice fossils, Zhao charted a gradual shift to agri- 
culture. In a layer dated to at least 13,000 years ago, 
the phytoliths show that hunter-gatherers in the cave 
were dining on wild rice. But by 12,000 years ago, 
those meals abruptly ceased-Zhao suspects because 
the climate became colder and the wild grain, too ten- 
der for such conditions, vanished from this region. 
Studies of the Greenland ice cores have revealed a 
global cold spell called the Younger Dryas from about 
13,000 to 11,500 years ago. Zhao's own studies of 
phytoliths and pollen in lake sediments from the re- 
gion reveal that warmth-loving vegetation began re- 
treating from this region around 12,000 years ago. 

As the big chill waned, however, rice returned to 
the region. And people began dabbling in something 
new around 11,000 years ago-sowing, harvesting, 
and selectively breeding rice. In a zone at Diao- 
tonghuan littered with sherds from a type of crude 
pottery found in three other published sites in the re- 
gion and radiocarbon-dated to between 9000 and 

but didn't embrace full-scale,farming until thousands of years later. 13,000 years ago, Zhao found the first domesticated 
rice phytoliths-the oldest evidence of rice cultiva- 

of the Yangtze River were beginning to cultivate wild rice, according to tion in the world. But these early Chinese cultivators were still 
new studies by archaeobotanist Zhijun Zhao of the Smithsonian Trop- hunting and gathering, says Zhao. "The cave at that time is full of 
ical Research Institution and colleagues. Rice, the most important food animal bones-mainly deer and wild pig-and wild plants," he 
crop in the world, was long thought to have been cultivated first around notes. Indeed, it was another 4000 years before domestic rice dom- 
6500 years ago in southern Asia, staple, about 7000 years ago. 
support luxuriant stands of wild It makes sense that the transi- 
rice. But in the 1980s, ancient tion to farming was slow and 
bits of charred rice turned up in a gradual and not the rapid switch 
site along the banks of the rnid- that had been pictured, says 
dle Yangtze River, in the far MacNeish. "Once you learn to 
northern edge of the range of plant the stuff, you must learn to 
wild rice today. Directly carbon- get a surplus and to get the best 

5 dated to 8000 years ago, these hybrid to rebreed this thing 
grains are the oldest known cul- you're planting," he notes. "And 
tivated rice and suggest that the when this begins to happen, then 

E center of rice cultivation was ac- very gradually your population 
tually farther north. begins going up. You plant a lit- 

" Now the dates have been tle bit more and a little bit more." 1 pushed back even farther, reveal- At some point, he concludes, the 
ing a long, gradual transition to hunter-gatherers at sites like 
agriculture, according to work in Diaotonghuan were unable to 

j press in Antiquity by Zhao. He gather enough wild food to sup- : has analyzed a sequence of port their burgeoning numbers 
$ abundant rice phytoliths from a Search for the ancestors. At China's Diaotonghuan Cave, archaeologists and so had little choice but to 
$ cave called Diaotonghuan in trace the transition from wild t o  domestic rice. embrace farming in earnest. 
; northern Jiangxi Province along 
$ the middle Yangtze, which was excavated by Richard MacNeish, re- The cradle of civilization 
; search director at the Andover Foundation for Archaeological Research In the Near East, archaeologists have been studying early agriculture 
5 in Massachusetts, and Yan Wenrning, a Peking University archaeolo- for decades, and it was here that the idea of the Neolithic Revolution 
$ gist in Beijing. was born. Yet even here, it seems there was a long and winding tran- 
g Radiocarbon dates for the site seemed to have been contaminated sition to agriculture. And although settled village life appeared early 

by groundwater, so Zhao constructed a relative chronology based on in this region, its precise connection to farming is still obscure. 
$ ceramic and stone artifacts of known styles and dates found with the The latest findings come from Abu Hureyra, a settlement east of 
5 phytoliths. In recent weeks, Zhao has further refined his Antiquity Aleppo, Syria, where the inhabitants were at least semisedentary, oc- ? :. chronology as a result of a joint study with Piperno on paleoecolog- cupying the site from at least early spring to late autumn, judging 
$ ical data from lake sediments in the region. from the harvest times of more than 150 plant species identified there m To trace the work of ancient cultivators at the site, he distin- to date. Among the plant remains are seeds of cultivated rye, distin- 
2 guished the phytoliths of wild and domesticated rice by measuring guished from wild grains by their plumpness and much larger size. 

minute differences in the size of a particular type of cell in the seed University College London archaeobotanists Gordon Hillman and 
covering. With this method, which Zhao pioneered with Pearsall, Susan Colledge have now dated one of those seeds to some 13,000 
Piperno, and others at the University of Missouri, "we can get a years ago, according to unpublished work they presented at a major 

1 S P E C I A L  S E C T I O N  
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international workshop in September.+ If the date is confirmed, this says Mark Blumler, a geographer at the State University of New 
rye will be the oldest domesticated cereal grain in the world. York, Binghamton. 

These dates are nearly a millennium earlier than previous evi- 
dence for plant domestication. And the rye is not even the first 
sign of cultivation at the Abu Hureyra site: Just before the ap- 
pearance of this domestic grain, the team found a dramatic rise in 
seed remains from plants that typically grow among crops as 
weeds. All this occurs some 2500 years before the most widely 
accepted dates for full-scale agriculture and populous villages in 
the Near East. Although the semisedentism of the inhabitants fits 
with earlier ideas, the long time span contradicts ideas of a rapid 
agricultural "revolution." 

The early date for plant domestication in the Near East is not en- 

Moreover, others point out that the clearest evidence for the do- 
mestication of grains such as wheat and barley in the Near East 
comes around 10,500 years ago, after the Younger Dryas had waned 
and the climate had improved again. By then, says George Willcox, 
an archaeobotanist at the Institut de Prehistoire Orientale in 
St-Paul-le-Jeune, France, other factors could have contributed to 
the transition. Hunter-gatherers in the region, for example, had set- 
tled year-round in small villages between 12,300 and 10,500 years 
ago. There, he says, rising human populations and overexploitation 
of wild foods could have driven people to take up farming. "Be- 
cause people at this time appear to be living in one place," says 

tirely unexpected, says Ofer Bar-Yosef of Harvard University. For ex- willcox, '"they could use upall the resourcesin a area." 
ample, inhabitants of Ohallo I1 in Putting the evidence from 
what is now Israel had made wild I 7 around the world together, a new 
cereal seeds a major part of their 
diets as early as 17,000 B.C., ac- 
cording to published work by 
Mordechai Kislev, an archaeo- 
botanist at Bar Ilan University in 
Rarnat-Gan, Israel. Moreover, as 
close observers of nature, these 
early foragers were almost certain 
to have noticed that a seed sown in 
the ground eventually yielded a 

with yet more seeds. 'These 
people knew their fauna and flora 
very well," says Bar-Yosef, "and 
they probably played with planting Site of the first seeds? The settlement of Abu Hureyra in Syria may con- 

- .  

picture of the origins of agricul- 
ture begins to emerge. In the 
Near East, some villages were 
born before agriculture and may 
even have forced its adoption in 
some cases. But elsewhere- 
China, North America, and 
Mesoamerica-plants were cul- 
tivated and domesticated by no- 
madic hunter-gatherers, perhaps 
to increase their yield during the 
dramatic climate shifts that ac- 
companied the final phase of the 
last Ice Age. Either way, it no 

plants long before they really tain traces of the earliest cultivated grain. longer makes sense to suppose a 
switched into agriculture." strong causal link between farm- 

Just what spurred hunter-gatherers to begin regularly sowing ing and settled village life, Piperno says. 
seeds and cultivating fields, however, remains unclear. For several Indeed, in many regions, settled agriculturalists emerged only 
years, many Near Eastern experts have favored the theory that cli- centuries or millennia after cultivation, if at all. Many ancient peoples 
mate change associated with the Younger Dryas was the likely trig- simply straddled the middle ground between foraging and farming, 
ger. Bar-Yosef, for example, suggests that inhabitants of the Fertile creating economies that blended both (see sidebar, p. 1447). "For so 
Crescent first planted cereal fields in order to boost supplies of grain long, we've put everybody in black boxes" as farmers or hunter- 
when the Younger Dryas cut drastically into wild harvests. gatherers, notes Joanna Casey, an archaeologist at the University of 

And at Abu Hureyra, Hillman thinks that the drought accompa- 
nying the Younger Dryas was a key factor. Before the jump in weeds 
and the appearance of domestic rye, the inhabitants relied on wild 
foods as starch staples. Over time, they turned to more and more 
drought-resistant plants-and even these dwindled in abundance. So 
"progressive desiccation could indeed have been the impetus for 
starch cultivation," says Hillman. 

But new dates for the cold spell in the Near East paint a more 
complex view. At the Netherlands workshop, Uri Baruch, a palynol- 
ogist at the Israel Antiquities Authority in Jerusalem, and Syze Bot- 
tema, a palynologist at the Groningen Institute of Archeology in the 
Netherlands, announced that they had redated a crucial pollen core 
at Lake Hula in northern Israel. Their original published estimate 
put a retreat in the region's deciduous oak forestdue to cool, dry 
conditions believed to be the local manifestation of the Younger 
Dryas-starting about 13,500 years ago. But after correcting for 
contamination by old carbon dissolved in the lake water, they found 
that the cold spell in the Near East was a bit later, starting around 
13,000 years ago and ending around 1 1,500 years ago. 

These dates suggest that farmers of Abu Hureyra may have be- 
gun cultivating rye before the Younger Dryas set in, at the very end 
of the warm, moist interval that preceded it. "The domesticated 

south Carolina, Columbia, and a specialist in agricultural origins in 
western Africa. But mixed cultivation and foraging is not necessar- 
ily a step "on the way" to full-scale farming-it was a long-term 
lifestyle for many groups. "These societies in the middle ground 
are certainly not failures," says the Smithsonian's Smith. 'They are 
not societies that stumbled or stuttered or got frozen developmen- 
tally. They're societies that found an excellent long-term solution to 
their environmental challenges." 

Eventually, for reasons still unclear, many of the early domesti- 
cators did become true agriculturalists-by 10,500 years ago in the 
Near East, 7000 years ago in China, and later in the Americas and 
Africa. And during thistransition, human populations did indeed 
soar, and hamlets became villages. Archaeological sites in the in- 
tensively studied Fertile Crescent, for example, increased more 
than 10-fold in size, from 0.2 hectares to 2.0 to 3.0 hectares, during 
this period of transition. The combination of settlement and reliable 
food probably brought about "a longer period of fertility for the 
now better fed women," says Bar-Yosef, setting the stage for cities 
and civilization. 

So it seems that the ancient Greek legends got it half right when 
they told how seeds fell throughout the world, sparking independent 
centers of domestication on many continents. But cities and civiliza- 

rye dates and the pollen core don't match up so well at this time," tion did not necessarily arrive at the same time as the seeds. Demeter's 3 
priest apparently gave out only one blessing at a time. z u 

The Transition From Foraging to Farming in Southwest Asia, Croningen, the -HEATHER PRINGLE $ ,Ad 
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