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Restricting your answer to either bipedalism or stone tool making, discuss how effective paleoanthropologists are at interpreting the social lives and/or behaviour from the fossil and/or archaeological records.
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Fig 1: An artists’ impression of the Australopithecus afarensis walking through Tanzania. Illustration: Dawid A Iurino (Guardian Newspaper: 14 December 2016)

This essay will investigate bipedalism in hominids, using and exploring the archaeological and fossil record. It will seek to uncover what different theories have been put forward for the evolution of bipedalism and what paleoanthropologists can discover about the social lives and/or behaviour of early habitual bipedalism hominids, focusing on the archaeological find of the skeleton Lucy, a member of the Australopithecus afarensis species. However, it must be pointed out here that all theories of the evolution of habitual walking are both important and speculative, and until there is more evidence uncovered, we may never know for sure. Any theories put forward to explain the origin of habitual walking ‘must be in accord with available environmental, paleontological, anatomical and behavioural evidence’ (Jablonski and Chaplin, 1993:260).

Early humans who began to walk upright on two legs first appeared in the fossil record between two to four million years ago (mya) and differed from Miocene apes because of this, along with other traits consisting of larger brains and different skeletal jaw structures such as reduced canines and larger molars. Early hominids also had longer juvenile periods compared to apes (Boyd et al, 2003). Even though early hominids share bipedalism and similar dental features with modern humans today, which allows them to be classified as members of our own family, the Hominidae (Tattersall, 2000), their smaller brain cases and life histories are more in line with contemporary chimpanzees, meaning they are not assigned to the same genus (Homo) as modern humans (Boyd et al, 2003). Humans, genetically
 are 98% identical to chimpanzees (Tattersall, 2000). A source of constant inquiry 
and research is the evolution of habitual bipedalism in humans, and although Homo sapiens are not the only primate to walk on two legs, no other primates do so habitually or with a striding gait (Lewin and Foley, 2005; Jablonski and Chaplin, 1993). 

Becoming bipedal for early humans was a great leap of evolution, although many years walking upright was viewed as a secondary trend that was relatively gradual and easy to accomplish in contrast to the rapid evolution of brain size in humans (Jablonski and Chaplin, 1993). The authors of the paper ‘Origin of habitual terrestrial bipedalism in the ancestor Hominidae’ stated in 1993 that it was more widely acknowledged that the prior thought regarding brain size has been dismissed as a secondary phenomenon in the evolution of humans, with bipedalism preceding cranial capacity, and this research still holds true over two decades after the paper was published (Jablonski and Chaplin, 1993).  The evolution of bipedalism, therefore, is now accepted ‘as a prerequisite for subsequent human development’ (Jablonski and Chaplin, 1993:259). 
As noted above, the fossil record is frustratingly blank in filling in the gap between the Miocene apes and hominids. Very little evidence has been found that dated between fourteen million and four million years ago (Howells, 1993). Archaeologists can be confident that evidence for bipedalism 
occurred at the reasonably secure date of 3.7 million years ago and that true hominids were present in East Africa due to the discovery of the remarkable Laotoli footprints in Tanzania, but terrestrial bipedalism emerged in early hominids in the late Miocene, between ten and five million years ago (Jablonski and Chaplin, 1993). 
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These astonishing footprints are perfectly preserved in volcanic ash that hardened soon after they were made (Howells, 1993, Boyd et al, 2003 and Scarre, 2009). The footprints are dated around the same time as a species called Australopithecus afarensis. The most famous A. afarensis fossil discovered is the skeleton of a hominid nicknamed ‘Lucy’, ‘known formally as A.L. 299-1 
(Lovejoy, 1988) which is approximately sixty percent complete (Scarre, 2009). The preservation of the footprints reveals that two individuals walked side by side whilst a third stepped in the prints of one of them and have made it possible for researchers to produce detailed photographic contouring of the impressions left behind (Howells, 1993). The prints are of a human form, with a stride. Most telling of all is the fact that the big toe is in line with the rest of the foot, as modern human toes are today. The prints show a ball and heel of a foot, with an arch and the weight-   bearing of the human form on the outside of the foot (Howells, 1993). Coupling this with the discovery of the Lucy skeleton in Hadar, Ethiopia in 1973 by Maurice Taieb and Don Johanson, archaeologists have dated Lucy to around the same time as the Laotoli footprints at 3.2 million years old (Boyd and Silk, 2003).  The trail of footprints gives a glimpse into prehistory, briefly recording the behaviour of three individuals. The prints reveal that one of them stopped momentarily, and turned to look eastwards (Lewin and Foley, 2005). But what else from the archaeological or fossil record can paleoanthropologists interpret the behaviour or social lives of hominids? 


Returning to the discussion of the skeleton of Lucy, an analysis of her pelvis reveals how well she and others of her species walked. Lovejoy (1988) comments that the pelvis of Lucy shows the same set of hallmark features of upright walking that are seen in modern humans. For example, the ilium is much shorter than those found in apes, therefore lowering the trunk of the center mass which made it easier to stand upright (Lovejoy, 1988). Lucy also had very short lower limbs
 and longer upper limbs. Although not a direct reflection of modern humans walking upright, Lucy and her species already displayed much of the primitive features of evolution needed to stand upright (Tattersall, 2000; Howells 1993; Jablonski and Chaplin,1993). However, Lovejoy contends that the design of Lucy’s skeleton was much more suited to bipedalism than those of modern humans today (1988). Nevertheless, much speculation surrounds whether Lucy was truly a habitual bipedal. Lucy and her species, without doubt, walked upright, as proven by the Laetoli footprints, but her long arms and elongated hands and feet

 which are perfect for grasping (Tattersall, 2000) suggest that she still often took to the trees and climbed, using all four limbs (Lovejoy, 1988). Lucy, however, almost certainly did sleep above ground in trees for safety (Howells, 1993). 
Evolution is not linear, and most academics agree that the evolution of upright walking and the anatomical modifications to allow upright walking, under natural selection only; which subsequently modified Lucy’s skeleton for bipedalism, would not have developed by this behaviour alone (Lovejoy, 1988). As Lovejoy continues in his hypothesis, Lucy ‘was not just capable of walking upright; it had become her only choice’ (1988:125). Taking this into account, it is reasonable to agree with Lovejoy that Lucy’s ancestors came down from the trees and began walking on two limbs well before A. afarensis’ time, and quite possibly at the beginning of human evolution (1988). Until the fossil record is complete, we may never know the exact reasons of why modern humans are unique in habitual upright walking. 


Lucy and her species by modern humans’ standards today were shorter, with females smaller than males, suggesting a sexual dimorphism between the sexes of A. afarensis after analysis of the fossils found in the Hadar region (Tattersall, 2000). Henry McHenry, a leader in his field at the University of California, conducted research focusing on calculating the body weights of early hominids. McHenry gives an average body weight of 30kg for small and 45kg for larger individuals belonging to A. afarensis (Lewin and Foley, 2005). The heights of the Australopithecus fossils found at Hadar differ, with taller individuals around 5 ft whilst the shorter individuals reached approximately 3ft 6in (Boyd and Silk, 2003). These differences in body weight and height could suggest sexual dimorphism with the larger being males and smaller individuals being females. The variations are akin to the sexual dimorphism in modern orangutans and gorillas, which are substantially greater than that in modern humans (Boyd and Silk, 2003). This range of sexual dimorphism in the A. afarensis species is coherent ‘with a social structure that includes large, kin-related, multimale groups with unrelated females’ (Lewin and Foley, 2005:262). Although paleoanthropologists cannot definitively confirm the social structure of early hominids based on sexual dimorphism, claims have been made that the evolution or adoption of habitual bipedalism led to significant changes in social circumstances (Tattersall, 2000). For example, Tattersall comments that modern female humans ‘have abandoned the ancient estrous cycle of the apes, whereby ovulation is signaled by the swelling of the perigenital area' (2000:119). This in turn, along with the development of becoming bipedal, meant that the genital region in females has become concealed as the chest becomes more exposed; Tattersall consequently concludes that it is no coincidence that modern human females have obtained prominent breasts (2000). Females are therefore supposedly displaying continuous sexual receptivity whilst simultaneously retaining a cyclical menstrual cycle. This hypothesis leads to the assumption that early female hominids such as the Australopithecus afarensis exhibited appealing sexual signals (the chest area) whilst simultaneously concealing ovulation which ensured the continuous attraction of males (Tattersall, 2000). However, caution should be exercised here, as although females may appear to be more receptive to sexual activity, this might not necessarily be the case. The loss of oestrus made it more difficult for hominid males to conclude whether a hominid female was receptive to sexual activity or not, and therefore the female, as well as being able to initiate sex with any male at any one time, could also choose not to mate, regardless of her hormonal situation (Tanner, 1990). On this basis, 
it has been suggested that A. afarensis was a society based on monogamy bonding between males and females. To further corroborate these claims the canines of A. afarensis in males and females are of a similar size, which differs with promiscuous great apes where males have much larger canines than females. Pair-bonding within primates occurs in species of similar canine size (Tattersall, 2000). 

The evolutionary shift to bipedalism coincided with Australopithecines ranging further throughout Eastern and Southern Africa, venturing into new habitats that consisted of savannahs, forests and woodland (Boyd and Silk, 2003; Jablonski and Chaplin, 1993). This led to A. afarensis possibly exploiting their new environment and ultimately creating a niche for themselves. Following on from the above discussion regarding sexual dimorphism and the hypothesis of pair bonding, the possible role of female hominids becomes emphasised within this environment (Tanner, 1990). Behavioural adjustments to habitats were needed to survive, as well as morphological changes, with behaviour adjustments most likely reflected in the social organisation of groups with numbers averaging around twenty-five members (Poirier, 1981). As childbearing and lactation create additional nutritional stresses for females, coupled with the changing habitat, female hominids may have adapted foraging behaviour to gathering behaviour (Tanner, 1990). During the Late Miocene to the Pliocene period in Africa rainfall became greatly reduced and consequently, rainforests receded, gradually being replaced by open grassland and dotted woodlands (Foley, 1997). With this in mind, hominids would have been required to travel greater distances for resources, and females with offspring would begin to adapt to gathering sufficient food resources to sustain themselves and their young, whilst males were more likely to still be foragers, eating available food as they travelled further afield (Tanner, 1990). The evolution of becoming bipedal would have supported this new strategy of survival in a rapidly changing environment because walking upright was more energy efficient, with the added bonus of leaving hand
s free to carry either food, or offspring (Tanner, 1990). The “Woman the Gatherer” hypothesis developed in the 1970’s advocates this shift to bipedalism, and the consequences that followed for social organisation. The theory changes the gender bias from the ‘Man the Hunter’ model (1969), focusing on females and their ties with their offspring. The suggestion put forward by researchers such as Jablonski and Chaplin (1993) is that as the Savannah became less covered in trees and 
due to inhabiting a more open expanse of habitat, this led females to travel further for food resources, which was often shared with infants who would be carried during the times spent foraging and gathering. 
Hence the need for the advantage that bipedalism offers in this scenario (Lewin and Foley, 2005). Another hypothesis proposed by Owen Lovejoy also focuses on the act of carrying food, resources or tools as a shift to bipedalism. Lovejoy (1988) suggests that a key set of evolutionary behaviours and adaptations occurred that accompanied bipedalism, including the the creation of the “Nuclear Family”, where the male of the monogamous pair would gather and provide high energy food, which in turn led to the female expanding her ability to nurture and protect each offspring, and also allowed her to give birth more often. By freeing the hands, Lovejoy (1988) proposes, the possibility of gathering food and carrying it back to his mate was a key phase in the origins and evolution of bipedalism. The “Man the Provisioner” hypothesis (Lovejoy, 1981) suggests that males gathered and foraged for food, and returned to a type of crude home base; here the food was shared with females and offspring, more explicitly "his" female and offspring. This hypotheses link to the discussion above regarding sexual dimorphism and monogamy between male and female bonded pairs and supports Owen Lovejoy’s 1988 hypothesis. 



As the Savannah became sparser and more open, there were fewer opportunities for Australopithecines to hide quickly when danger was present (Tanner, 1990). Resources supplied by bushes and trees for nuts, berries, and fruit became dispersed


, meaning hominids would have to travel greater distances to collect food whilst passing through open, expansive spaces (Foley, 1997). An upright posture meant that hominids were more visible to predators, and as developing bipedalism led hominids to cover wider ranging areas, trees no longer presented a refuge because they may not have been nearby. Coupled with the added restriction of carrying food, or infants, climbing a tree for safety may not have been feasible or convenient (Tanner, 1990). A further hypothesis suggests that bipedalism was a defence stance, that is, to stand upright in an aggressive manner when one is found in a threatening encounter: ‘the taller you are, the more impressive (and therefore more likely to prevail in the conflict) you appear’ (Lewin and Foley, 2005:248). As suggested, female hominids could be carrying their infants or offspring up to the age of five at least some of the time whilst gathering. A suitable way of deterring predators would have to be invented. Bipedal hominids would appear large to most predators; coupled with waving their arms, making loud vocalisations and throwing sticks or rocks (Tattersall, 2000) could suffice as an effective intimidation to dissuade an attack from a predator, particularly if there was a small group of hominids acting in this manner (Tanner, 1990).  Of course, other tactics could be used before arriving at this point when confronted by a predator. An upright posture would allow hominids to see potential danger over a small distance, and secondly, hominids learned about the behaviours and territories of carnivores and therefore would avoid them in the first place (Tanner, 1990). Jablonski and Chaplin (1993) develop this hypothesis further: they contend that standing upright in an aggressive stance is also connected to the stable dominance relationships which are critical to the maintenance of social order. They give the example that non-human primates permit the right to mates and resources without resorting to physical violence. Dominance and appeasement methods are nonverbal behaviours which are essential to survival and rely on individuals performing and understanding the behaviour. 
Female hominoids use the same threat and appeasement displays as males, and more commonly used between female-female conflicts, which are used to establish and maintain female hierarchies in order to support the rearing and protection of offspring (Jablonski and Chaplin, 1993). This hypothesis supports another dimension of the others discussed earlier, namely pair bonding due to sexual dimorphism and the gathering of resources as female displays are used the most often in contests for resources. ‘Females are fierce competitors but only contend disputes as hard as the costs are worth the rewards’ (Jablonski and Chaplin, 1993:265), especially where those resources were scarce in the environment (Isbell and Young, 1996).





In conclusion, all the hypotheses and scenarios discussed in this essay do not completely conclude on the definitive answer on the origins of bipedalism and the behaviours or social lives they may entail. Limitations also mean that nor does it include every hypothesis put forward over the origin of bipedalism, of which there are many. Paleoanthropologists have however given reasonable and effective interpretations which have been debated, discussed, accepted or rejected depending on the evidence available from the archaeological and fossil record. Some findings are conclusive based on this evidence, such as the discovery of Lucy and the Laetoli footprints. These archaeological finds suggest that hominids were definitely bipedal between 3.2 to 3.7 million years ago, although the debate is still ongoing as to how prominent habitual upright walking was. As noted in the essay, other evidence is only suggestive to early humans' behaviours and social lives. 
Bipedalism did occur before stone tools, as corroborated by the existing archaeological record, along with fossil remains we can conclude that brain size was indeed a secondary feature of human evolution (Jablonski and Chaplin, 1993). However, as noted this evolutionary leap was not linear, and A. afarensis still retained hominoid features, most notably in the hands and feet. The toes and fingers more curved than modern humans, suggesting that this species still spent plenty of time in trees and far more adept at it than humans today (Howells, 1993). The biggest clue in the fossil record revealed by Lucy and other members of her species is that they were sexually dimorphic, which has led to a number of hypothesis put forward regarding social structure which is based on primates who are sexually dimorphic, such as gorillas. Ecological and geographical archaeology records have also uncovered to what type of environment A. afarensis inhabited, and what kind of diet and behaviour could be attributed to this species. This, in turn, has also led to a number of theories to further understand our ancient ancestors. However, until the fossil record is complete, we can only wonder and hypothesize, for every theory put forward there is a counter theory. However, I conclude that there may not be one singular reason or event which led to humans becoming bipedal, but rather different factors all fed into this uniquely human trait of upright walking. After all, 

‘Evolutionary success is the sum of what its constituent parts add up to’ (Foley, 1998:133).
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Fig 2: A trail of footprints probably left by the species Australopithecus afarensis individuals some 3.5 million years ago at Laetoli, northern Tanzania. (John Reader/Photo researchers, Britannica.com)
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