The Origins of Habitual Upright Bipedalism


Paleoanthropologists have argued loud and long over the adaptations of the earliest hominids. In the early years of our century, when there weren’t a lot of hominid fossils around to compare, many anthropologists were so impressed by the large size of the modern human brain that they believed it was sheer brainpower that had dragged humans upward from the ape masses and that had set us on the road to our present eminence. Accumulating fossil evidence quite rapidly made this viewpoint untenable, and although various alternatives have been entertained from time to time, it’s been evident for several decades now that the adoption of a form of upright bipedal walking was the crucial behavioral/anatomical shift that got our lineage started. That shift is particularly attractive candidate for this role because it brought along with it a whole series of consequences, including the freeing of the hands from the demands of locomotion.


The evolution of habitual upright bipedalism followed (or perhaps occurred simultaneously with) a worldwide episode of drying and increased seasonality of rainfall that was initiated about 10 million years ago. The world’s climate was cooling and the once nearly continuous tropical forests of central and eastern Africa became fragmented, reduced in overall geographical extent, and in some areas disappeared entirely. As the forests receded the grassy woodlands and mosaic savannas (patchy networks of tall grass, shrubs, a variety of trees distributed in discontinuous stands or clumps) expanded at the expense of forests so that by 6 to 5 million years open woodlands and savannas were well established throughout most of eastern and southern Africa. Contributing to these vegetation changes was the formation of the Great Rift Valley, a 6,000-mile crack (fissure) in the earth's crust, stretching from Lebanon to Mozambique. One of its most dramatic sections slices through East Africa, dividing Kenya into two segments. Geologists know that the Rift Valley was formed by violent subterranean forces that tore apart the earth's crust. These forces caused huge chunks of the crust to sink between parallel fault lines and force up molten rock in volcanic eruptions. And it was during these times of great environmental changes that some populations of African-dwelling arboreal-adapted apes (the Last Common Ancestors of chimpanzees and hominids) began to modify their behavior to take advantage of these new habitats. And in the process they changed from generalized quadrupedal apes into habitual upright bipedal primates – in other words, they became the very first hominids.


What caused some populations of hominoids to become hominids, that is, to come to the ground and embark on the unique way of life that would eventually lead to hominids, is still a mystery. Perhaps natural selection favored some hominoids coming occasionally to the ground to forage for food on the forest floor and forest fringe. We know that hominid evolution began from an unspecialized, arboreal, climbing primate that we would classify, using today’s criteria, as an ape. It was probably somewhat smaller than the chimpanzees and bonobos of today, but like them ate many different kinds of foods, used and made tools, communicated with each other symbolically, and possessed considerably behavioral flexibility.


Imagine hominids’ ape ancestor confronting the following ecological possibilities. If in one part of this ape’s range there are large forests and an abundance of fig trees, there will be little reason for the animal not to stay in the trees and become increasingly specialized as a fruit eater. In another part of the range, or at another time, however, the environment might be somewhat different: fewer fig trees, but an abundance of seeds, berries, tubers, insects, and other food on the ground. Such a situation may have existed in eastern and southern Africa between about 6 and 5 million years ago. There existed comparably large amounts of forest edge and open woodland with opportunities for tree-dwellers to descend to the ground and eat the berries, roots, insects, and other food that abounded in the open. Such a place, where two ecological zones meet, is called an ecotone. It presents new opportunities for survival, for if an animal adapts to the ecotone, it can exploit the food found in both zones. Advanced apelike creatures thronged the forest, probably as a number of species, some of which must have lived on the forest-woodland-savanna edges. Like a good many monkeys and apes today, some of these creatures (among them our ancestors) undoubtedly came to the ground when opportunities for feeding presented themselves. 


Opportunity and aptitude went together. No one decision by one ape or one group of apes had any evolutionary meaning. But in places that, century after century, provided a better living on the ground for apes able to exploit it, the animals best adapted to living and feeding on the ground were the ones that spent most time there and whose descendants became still better adapted to this environment and lifestyle. And those apes best adapted were those who, perhaps, could move about bipedally more freely and for long time periods than those who couldn’t.


A number of different models, each with its own logic and supporting evidence, have been proposed to account for the evolution of bipedalism

1. Carrying model. If you have your hands free, you can carry things, although what things might have been carried is open to question. Bipedalism could have allowed our early ancestors to accomplish food searching and collecting activities in greater safety and with greater efficiency. Freeing the arms and hands from a role in locomotion would have meant that food could be transported from open areas to safer locations. Bipedalism would also have allowed mothers to carry children in their arms while walking in search of food. Perhaps sticks and rocks and other items were carried to food procurement and processing locations or to be used to scare predators. 

2. Vigilance model. Bipedalism, by elevating the head, provides better views of potential danger and food sources. By standing upright, you look larger (and the very earliest hominids were very small, 3 1/2 to 4 feet all, and vulnerable to large predators). What’s more, carnivores are often “triggered” by a horizontal silhouette in a way in which they aren’t by a vertical one. By moving upright, you also extend your horizon and you can constantly see over long grass to scan for predators. The ground dwelling African monkeys, when moving quadrupedally through tall grass, pause now and then and assume an upright stance to keep track of each other as well as keep a lookout for predators.

3. Heat dissipation (or “radiator”) model. The vertical orientation of bipedalism helps cool the body, especially the brain, by presenting a smaller target to the intense equatorial rays of the sun and by placing more of the body above the ground to catch any cooling air currents. Brains are delicate instruments and are particularly sensitive to temperature. If your brain overheats for more than a moment, you are a goner; and moving from the shade of the forest into the broiling heat of the tropical savanna or even of open woodland means that you somehow have to keep your brain cool. Most savanna-living mammals have specialized structures to cope with this problem; hominoids (apes and humans) don’t. The only way a hominoid can keep the brain from overheating is to keep the entire body cool; and by standing upright, you dramatically reduce the area of your body that is directly exposed to the sun’s vertical tropical rays. What’s more, at the same time, you increase the body area available to lose the heat absorbed from the sun; and once the bulk of the body is high off the ground, it can also be cooled by blowing breezes. Bipedalism also exposes less body surface to the sun’s rays, thus reducing the possibility of skin cancer and/or the over-production of vitamin D. 

4. Energy efficiency model. Calculations of the relative efficiency of moving around in open areas bipedally versus quadrupedally have come up with mixed results, although it seems that when on the ground, you may make energetic savings by taking the bipedal route if you are already a hominoid with a tendency toward holding your trunk erect. 

5. Foraging/bipedal harvesting model. There are benefits of standing upright to reach sources of food on bushes and trees, particularly those difficult or impossible to climb. Recently, several Paleoanthropologists have suggested, on the basis of long-term observations of chimpanzees feeding in trees, that the origin of bipedal posture in hominids is related to foraging advantages in fruit trees and that postural bipedalism may have preceded and been causally disconnected from locomotor bipedalism. For a more detailed look at this model read the article Arboreal Bipedalism in Wild Chimpanzees: Implications for the Evolution of Hominid Posture and Locomotion (the link to this article is on the class website under Final Exam Readings).

6. Display model. Upright display posture conveys meaning because it makes the individual seem larger and at least among chimps and bonobos it is directly related to mating success.

7. Male provisioning model. Among the earliest hominids some males began to provide for females and young on a regular basis. Such provisioning would have reduced both the amount of parental investment required from females and the mortality risks of females and young. The energy saved by provisioned females would then have been turned into increased reproduction. And effective male provisioning would have required bipedal locomotion so that males’ hands were free to carry food.
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