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In his paper, Ernest Grove will make several references to the works of other anthropologists studying prehistoric people to look for lessons for modern humans. 

The Agricultural Revolution 

On the other hand, the explosive changes that took place before, during, and after the initial stages of the agricultural revolution some 10,000 years ago are just beginning to be understood. And we should all of us, including agricultural economists, learn as much as possible about the recent findings of archeologists and anthropologists so that the present-day apocalypse, as articulated by Kelso and others, can be put in its proper historical and prehistorical perspective. 

Role of Rising Seas 

The main point that needs to be made is that the current, obviously precarious situation is just another stage - not the last - in the ongoing agricultural-urban revolution, which probably had its inception some 20,000 years ago after the peak of the last ice age. Melting ice resulted in rising seas, which eventually covered much of the previously available land surface. So Pleistocene hunter-gatherers were confronted with a gradual but inexorable decline in the area of wilderness land - a formidable problem in natural resource economics, even by present-day standards. 

According to Pfeiffer, human population had been increasing gradually for ages, but a land squeeze also began about 20,000 years ago. So much water "was locked up in polar ice caps and glaciers that ocean levels stood 250 to 500 feet lower than they stand today.  Hunter-gatherers exploited herds roaming over the continental shelf..." (p. 69). As the melting started, shorelines receded at a rate of a mile or more per century, and a fifth of the total land surface was probably lost in the end. 

Role of Population Growth 

As to the increase in population, Cohen devotes his whole book, as its subtitle indicates, to a marshaling of the evidence and arguments for an active rather than a passive role for population growth in human history. In other words, and Malthus to the contrary notwithstanding, population growth generally has been the cause of technological change, not the result. Cohen cites Ester Boserup as the originator of this heretical view, and says "in her analysis of agricultural systems she argues that it is not so much technological progress as population density that determines what type of agriculture will be employed. She argues, in fact, that the relative efficiency of various agricultural technologies is largely a function of population density, and that the various known technologies represent a continuous series of more or less elastic responses to growing population" (p. 13). 

Cohen summarizes his own views as follows: "I intend to argue that human population has been growing throughout its history, and that such growth is the cause, rather than simply the result, of much human 'progress' or technological change, particularly in the subsistence sphere. . . . By approximately 11,000 or 12,000 years ago, hunters and gatherers, living on a limited range of preferred foods, had by natural population increase and concomitant territorial expansion fully occupied those portions of the globe which would support their lifestyle with reasonable ease...

[Beginning about 8,000 B.C.,] populations throughout the world, already using very nearly the full range of available palatable foods, were forced to adjust to further increases in population by artificially increasing, not those resources which they preferred to eat, but those which responded well to human attention and could be made to produce the greatest number of edible calories per unit of land" (pp. 14-15). 

Life and Skills of Hunter-Gatherers 

Cohen's arguments following this summary are quite convincing, as are also those of Farb, Harris, and Pfeiffer on the same general subject. Earlier theories of agricultural origins held that agriculture was "discovered" about 10,000 years ago when some exceptionally observant individual noticed seeds sprouting in a refuse heap near camp and drew the appropriate conclusion. But this "Eureka theory" grossly underrates hunter-gatherers. "It assumes that they had exploited wild plants for several million years without learning what happens when seeds are placed in the ground" (Pfeiffer, p. 69). Farb also points out that the few remaining present-day hunter-gatherers are almost the equal of professional botanists in their practical knowledge of the plants they are exploiting. Thus, it must be assumed that the knowledge was there all along, but that domestication made no sense in a normal hunter-gatherer context. 

There are two reasons why this is so. First, the diet of hunter-gatherers was superior to that of farmers or city dwellers at almost any stage of development. This hardly requires demonstration, since the human organism evolved for millions of years in a hunter-gatherer context, and developed a need for a variety of proteins, vitamins, minerals, and trace elements that were readily available in that environment. And the second reason is that the hours of work required for a decent lifestyle were much less for hunter-gatherers than for primitive farmers.
 The lifestyle of present-day hunter-gatherers may have little appeal for "civilized" humankind, but they enjoy more leisure than most of us. 

Thus, the shift to agriculture could have been made at any time, but it was not a desirable change for advanced hunter-gatherers to make under normal circumstances. Why, then, did the shift take place at approximately the same time all over the world? The answer is: There were too many hunter-gatherers; they were on the verge of starvation, in some areas at least; and there must have been ever-growing conflict among hunter-gatherer bands-which previously had been part of the "peaceable kingdom." 

Disappearance of Megafauna 

The disappearance of many species of large game animals (megafauna) during the Late Pleistocene constitutes important supporting evidence. The possible reasons for this disappearance have been the subject of some controversy, with older theories holding that the extinctions resulted from drastic changes in climate and resulting disruption of food supplies and reproductive patterns (Martin and Wright). But the latest theory, strongly advanced by Martin (1967) during the last decade, is that the extinctions resulted from "overkill," not "overchill." In other words, man the superpredator destroyed his own primary source of food. 

The overkill theory now seems to be gaining general acceptance, not necessarily as the sole cause of extinctions, but certainly as an important contributing factor. Martin's main arguments, in fact, are not likely to be successfully refuted. He points out (a) that the large mammals had survived previous advances and retreats of polar ice, (b) that megafaunal extinctions occurred at different times in different parts of the world, whereas climatic changes were approximately simultaneous worldwide, and (c) that, "when examined on a global basis, in which Africa, North America, Australia, Eurasia, and the islands of the world are considered, the pattern and timing of large-scale extinction correspond to only one event-the arrival of prehistoric hunters" (1967, p. 36). 
Megafaunal Extinctions in America 

Martin (1973) has even developed a model or hypothesis concerning the discovery of America in which megafaunal extinctions are a key element. "At some time toward the end of the last ice age, big game hunters in Siberia approached the Arctic Circle, moved eastward across the Bering platform into Alaska, and threaded a narrow passage between the stagnant Cordilleran and Laurentian ice sheets". (p. 969). "By analogy with other successful animal invasions, one may assume that the discovery of the New World triggered a human population explosion. The invading hunters attained their highest population density along a front that swept from Canada to the Gulf of Mexico in 350 years, and on to the tip of South America in roughly 1,000 years...The model generates a population sufficiently large to overkill a biomass of Pleistocene large animals averaging 9 metric tons per square kilometer…  It requires that, on the front, one person in four destroy one animal unit (450 kilograms) per week, or 26 percent of the biomass of an average section in one year in any one region. Extinction would occur within a decade. There was insufficient time for the fauna to learn defensive behaviors, or for more than a few kill sites to be buried and preserved for the archeologist" (p. 973). 

If Martin's model for the New World survives future findings, it means that the first North American "frontier" was not the westward agricultural frontier of the nineteenth century, but rather the southward hunting frontier from about 9,500 to 8,500 B.C. In any case, there can no longer be any doubt about the important role of primitive hunters in the large animal extinctions of the Late Pleistocene. Men always had hunted cooperatively in groups, and it is certain that, during the successive advances and recessions of polar ice, these hunting groups had become extremely efficient.
  The hunters, however, were not conservationists-just the opposite, in fact. Whole herds could be destroyed to provide only short-term sustenance for a small group of people. One method was encirclement with fire. Another was to stampede the herd over a high cliff, with women providing the coups de grace at the base of the cliff. The conservation of natural resources is an idea that imposes itself on the human mind only as a last resort. 

Slow Development of Domestication 

Agriculture developed slowly and spasmodically in different parts of the world, and reversion to the hunting life probably occurred whenever possible. For example, the Plains Indians had settled down to agriculture because of a scarcity of accessible game animals long before the Spaniards arrived. But when the horse became available again-it had previously been killed off for food by the Indians' ancestors there was a prompt and enthusiastic return to the hunting life, with the large and previously too formidable buffalo herds as the target. Because the hunting life is still so ingrained in all of us, it seems quite clear that agriculture could have developed only at a time when the comparative advantages were overwhelmingly in its favor. 

Domestication of crops provided more food for more people. But domestication of animals, in its early stages, could provide no more than was already there. Why did it occur? According to Cohen, "severe territorial competition among human groups," and their growing commitment to sedentary behavior, made it increasingly difficult to exploit wild herds. Domestication of animals was "primarily a means of subjecting them to the requirements of an exploitative system geared more and more to intense exploitation of spatially limited vegetable resources. . . . The only other alternative for human population, as demand for calories and protein continued to grow, would be to eschew the vegetable resources and follow the herds in the fashion of nomadic pastoralists; but this alternative would be available only to a very few" (p. 60). 

Importance of Animal Domestication 

Thus, animal domestication may have been more a matter of expediency than of sheer necessity; but it was a very important step nevertheless. In the Old World, domestication occurred before all the suitable species had been killed off; and Harris calls this "the greatest conservation movement of all time" (p. 27). "The domestication of sheep and goats was followed rapidly by that of pigs, cattle, camels, donkeys, and horses" (p. 29). These species are herbivores and ruminants, and they thrive on grass, stubble, leaves, and other plant foods which human beings cannot digest. Thus, they were important additions to the new agricultural system, and provided the basis for additional technological advances. 

In the New World, on the other hand, Pleistocene extinctions had resulted in an almost complete absence of such species. And this in turn, according to Harris, set the New World on an entirely different path from that of the Old World, and at a much slower pace. Thus, the inadequate diet of the New World "explains why it was that Columbus 'discovered' America and Powhatan did not 'discover' Europe [and why] Cortes conquered Montezuma rather than the other way round" (p. 29).
 Humankind is omnivorous by nature, and the elimination of meat from the diet exacts a high price. 

The Ongoing Revolution 

To summarize, the principal theme that emerges from the arguments and evidence presented by Pfeiffer, Cohen, Harris, and Farb is that humankind is still involved in a revolution that started some 10,000 years ago when its earliest lifestyle, its original traditions, and its established ethics began to crumble. This revolution got started as a response to the threat of extinction-nothing less could have brought it about. According to Pfeiffer, "slowly rising seas and slowly rising populations represented a kind of pace-setting system or background pressure, broad forces on a world-wide scale that brought about the agricultural revolution" (p. 69). The way of life of hunter-gatherers was failing, and gradually more and more of them fell back on their previously "useless" knowledge of plant and animal domestication. "Never before has the life-style of a species . . . changed so utterly and so swiftly. For some 15 million years, members of the family of man foraged as animals among animals. The pace of events since then has been explosive" (p. 28). 

The Consequences 

Also according to Pfeiffer, some consequences of the agricultural revolution were: (a) People had to stay put, so conflict reached new levels of intensity. (b) Resulting from increased population, reduced mobility in turn resulted in further and faster increases. (c) People concentrated in larger groups, raising the problem of order and security, both internal and external. (d) This led to the creation of elites and "absolute divine authority invested in men on earth" (p. 41), part of the price paid for stability. (e) Religion was elaborated and enforced as a back-up for this system. (f) Emergence of the state required an absolute ruler, preferably divine, to serve as an intermediary between his people and the gods. (g) "People were being domesticated along with their plants and animals" (p. 436). (h) In particular, the taming of the human male is a slow process that is still going on. And (i) "agriculture confronted [the male] with a kind of technological unemployment, a loss of status and self-esteem" (p. 464), and it is possible (though not proved) that this in turn led to contempt for "women's work" and the downgrading of women. As agricultural economists, we should add one more consequence: (i) the development of agriculture made land valuable, and was thus the beginning of a new kind of trouble. 
Elaborating on items (f) and (g) above, Harris points out that the rise of the state meant slavery for most people. "For the past five or six millennia, nine-tenths of all the people who ever lived did so as peasants or as members of some other servile caste or class. With the rise of the state, ordinary men seeking to use nature's bounty had to get someone else's permission and had to pay for it with taxes, tribute, or extra labor… Under the tutelage of the state, human beings learned for the first time how to bow, grovel, kneel, and kowtow. In many ways the rise of the state was the descent of the world from freedom to slavery" (pp. 69-70). 

In other words, the agricultural revolution destroyed hunter-gatherer institutions which were, as far as we can tell, reasonably democratic in nature, even egalitarian. The result was autocracy and slavery, or near slavery, for the masses. It took 8,000 years for a very limited form of democracy to reappear in the Greek city-states, and much longer for democratic institutions to reappear in a few modern nations.  This resurgence of democracy may have been associated, in part at least, with the so-called "industrial revolution" of the last 200 years. But this is itself best viewed as just one short phase in the ongoing agricultural-urban revolution. And now an "energy revolution" seems to be on its way, bringing stresses and strains not now anticipated by the general public, but convincingly forecast by the experts (e.g., Hayes). Will the coming struggle over energy plunge us back into a new kind of autocracy? Only time will tell.
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� This may not have been true when game animals had become scarce, just before the agricultural revolution. But it was certainly true before that. The life of primitive men and women was not "nasty, brutish, and short."


� The bow and arrow may have been invented when the growing scarcity of game animals had made spears relatively ineffective.


� It also explains why ritual cannibalism developed as an important feature of the Aztec religion, whereas religions in the Old World developed eventually in the direction of mercy, reconciliation, and atonement. In his two chapters on "The Cannibal Kingdom" and "The Lamb of Mercy," Harris is quite convincing on this score. He even provides a cost/benefit analysis of state- sponsored cannibalism!





