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8 million years ago a tremendous even occurred; a new branch of primates split off from the 
chimpanzee family tree, creating the first hominid. At least, that is the current accept theory of how 
the first hominid came to be, but without physical evidence to support this claim it cannot be set in 
stone. When first discovered Ardipithecus Ramidus was thought to be the last common ancestor 
between chimps and humans. With recent analysis of the femur, skull, teeth, and other long bones 
this speculation has been disproven, but so much more information has been gained about the 
human ancestor. Ardipithecus Ramidus is an amazing find because of the techniques used to 
excavate the fossil, the way the species walked, ate, the shape of the skull, and sexual dimorphism. 
 
In paleoanthropology field methods rarely delineate from archaeological field methods, but the 
main differences lie in extracting the fossils themselves. When excavating an archaeological site the 
artifacts are very young relative to a paleoanthropological site. Because of age, when extracting 
fossilized bones and other materials special techniques are used to ensure that no specimen is 
damaged. One of the major differences between paleoanthropological excavation and 
archaeological excavation is the tools used to unearth artifacts. In archaeology the primary tool is a 
trowel, but when excavating Ardipithecus hand and feed the primary tools were a dental pick and 
porcupine quill probe (White 77). Furthermore, because the sediment encased the bones the 
researchers, “dampened the encasing sediment to prevent desiccation and further disintegration of 
the fossils,” (White 77). In other words, the water rehydrates the bone soil allowing for the 
movement of the fossil without losing any piece of bone. In addition, the bones had to be 
strengthened and placed in plaster cases and placed in aluminum foil (White 77). Also when Ardi 
was first discovered her teeth were scattered over the excavation area and were in poor condition 
(Suwa 4). To ensure that nothing was destroyed the team, “stabilized [each tooth] in the field, 
transported [it] within its encasing sediment via plaster jacket, and later extracted from matrix 
under a binocular microscope” (Suwa  4). By doing this the team successfully retrieved all of the 
teeth that were found in excavation without destroying any material. Once in the lab more 
specialized methods had to be used. In the case of Ardi “acetone was applied with brushes and 
hypodermic needles to resoften and remove small patches of consolidating-hardened encasing,” 
(White 77). This is done so that the fossils can be extracted from the casing and then strengthened. 
The excavation techniques used on the Ardipithecus Ramidus fossil were revolutionary but the 
way the species walked is more astonishing. 
 
The walking style of Ardipithecus Ramidus is considered to be a revolutionary theory that sparked 
controversy. According to Owen Lovejoy Ardi, “was already well-adapted to bipedality… [But] 
must have retained generalized above-branch quadrupedality”. In other words, Ar. Ramidus—
according to Lovejoy—would walk on all fours while in a tree—arboreal climbing-- and walk almost 
effortlessly while in the woodlands below, terrestrial bipedality. The term for this type of bipedality 
is facultative bipedality. According to E.E. Sarmiento, Ardipithecus Ramidus’, “radius…indicates 
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limited climbing and suspensory abilities,” (Sarmiento 101). What indicates this is that the radius is 
short when compared to the Great Apes’ which suggest that Ar. Ramidus had shorter arms than 
apes today (Sarmiento 101). Because of this shortness Ardipithecus Ramidus would have not been 
able to hold themselves up on a branch for very long or find a branch that was strong enough to 
hold its hypothesized weight of 50kg. After reexamination of re-creation of the pelvis they 
concluded that, “the lower part of Ardi’s hip was powerfully primitive, adapted for climbing. In 
contrast…the ilium was surprisingly broad,” (Neimark 50). Modern day humans have a broad ilium 
in order for the pelvis to sit high enough to hold all of the upper body weight, meaning that Ar. 
Ramidus could have possibly been bipedal at times. Lovejoy believes that without Ardipithecus 
Ramidus’ bipedality Lucy and A. Afarensis would have never had the near perfect bipedality it had 
(Neimark 50).  But not everyone agrees with Lovejoy. William Jungers, a paleoanthropologist at 
Stony Brook University New York, believes that Ardi was not bipedal. After examining the 
remains himself he concluded that, “‘Ardi was at best a facultative biped,’” (Neimark 53). This 
means that if Ar. Ramidus could walk on two legs it would have been very inefficient, like a gibbon 
or chimpanzee (Neimark 53). Furthermore, the wrist joint of Ardi was that of a, “palmigrade 
quadruped,” (Sarmiento 102). This infers that Ardi did not walk on two legs but was on all fours 
for a majority of the period, which would mean that she would be bipedal while in the trees. 
Furthermore, because of the weight of Ardipithecus and the thickness of the radius quadpedality 
would be nearly impossible in the trees of the Africa savanna, suggesting that Ardi was on all fours 
while on the ground, not while in the trees (Sarmiento 103). This shows that Ardipithecus 
Ramidus was in fact not a true biped. Although Ardi’s walking style is a controversial issue, its diet 
is widely accepted. 
 
By examining the fossilized teeth of Ardipithecus Ramidus one can tell about the species. For 
instance, Ar. Ramidus were a species of omnivores.  Ardi’s teeth show no sign of specialization 
meaning that the specimen did not have the molar structure of Pan who used the molars to eat ripe 
fruit (White 79). Surprisingly, Ardipithecus, “molar surface area and proportions are closely 
approximated by those of baboons,” (Sarmiento 104). This is notable because the weight of 
Ardipithecus estimated at 50kg is greater than that of a baboon and double some (Sarmiento 104). 
Baboons today are omnivores and eat primarily vegetation and small animals, which could easily 
have been the diet of Ardipithecus.  Furthermore, Ar. Ramidus’ teeth did not have, “large incisors 
of Pango,” (White 79). Meaning that, it is possible that Ardi did not need to bite off pieces of meat 
using only her teeth.  Moreover, Ardipithecus Ramidus had small maxillary canines while retaining 
large mandibular canines, which resembles those of a female ape (White 80). These two factors 
could expose parts of Ar. Ramidus life that researchers could have never speculated. One of these 
factors is the possibility that Ardipithecus did not compete over females; meaning that the species 
could have been monogamous. To support this, Gen Suwa stated that, “Ar. ramidus suggests that 
sexual selection played a primary role in canine reduction.” (Suwa “Paleobiological” 69). This 
would mean that the species chose mates rather than breed with the alpha male. This would be a 
pivotal role in human evolution to have a monogamous ancestor, suggesting that monogamy was a 
natural process and that sexual selection played a bigger role then once thought. Tim White 
speculates that this is, “most likely associated with weak male-male agonism,” (White 85). In 
layman terms, reduced canines correlates with how territorial males can be, and since Ar. Ramidus 
had small canines, it is believed that males did were not territorial and did not compete for 
females. The second possibility to why the canines are small is the use of stone tools. Cutting and 
ripping are the main functions of the canine teeth, and with the introduction of stone tools this use 
disappears. But Ardipithecus was not bipedal 100% of the time nor did she have the brain capacity 
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to make tools. To support this, the wrist joint of Ardi was that of a, “palmigrade quadruped,” 
(Sarmiento 102). This infers that Ardi did not walk on two legs but was on all fours for a majority 
of the period, making tool use impossible. This is also supported by the ape-like wrist of Ar. 
Ramidus. One of the most outstanding features of Ardipithecus Ramidus is the shape and angle of 
the skull. 
 
The skull of Ardi, also known as ARA-VP-6/500, is small and slightly angled. Gen Suwa believes 
that as a whole the skull, “resembles Sahelanthropus,” (Suwa “The Ardipithecus 68e3).  
Sahelanthropus is current the oldest known hominid living somewhere between 6 and 7 million 
years ago and may or may not be in the ape line. Ape-like features are to be expected considering 
the way Ar. Ramidus walked. While excavating the skull the team saw that pieces were, “scattered 
around the excavation area…excessive fragmentation and/or damage to the temporal and occipital 
portions.” (Suwa “The Ardipithecus 68e2) Because of the frailty of the pieces many were made 
into casts on the scene before transport even took place, and during reconstruction major pieces 
were either left out or molded. Nine years after Ardipithecus was first announced microCT scans 
of the original fossils were taken so that a digital reconstruction could take place and it made it 
easier to align pieces. The skull itself has a wide and short base, which is something, not indicated 
by ape morphology and suggests that the cranial base adjusted as evolution occurred (Suwa “The 
Ardipithecus 68e3). The cranial vault of the skull could only hold a brain approximately 300-350 
cm3 (Suwa “The Ardipithecus 68). To put it in today’s perspective, Ardipithecus had the brain size 
of a “bonobo and female chimpanzees and smaller than Australopithecus.” (Suwa “The 
Ardipithecus 68) Along with this, the reconstructed skull shows that there are no large cheekbones 
like that of the later hominids, suggesting that there was no heavy amount of chewing done by the 
species (Suwa “The Ardipithecus 68). On the skull there are no visible large zygomatic arches 
suggesting that strong lower jaw muscles were not needed. Using facial topography, researchers 
found that, “it had a small but projecting muzzle,” (Suwa “The Ardipithecus 68e3). While this is 
more primitive than Lucy, the closest hominid fossil in age, it is common with Miocene Apes, i.e. 
Kenyapithecus (Suwa “The Ardipithecus 68e3). The supraorbital torus is one of the few places in 
the skull that does not show ape-like qualities. Ardi’s torus is, “vertically 6 mm thick at about mid-
orbital position” (Suwa “The Ardipithecus 68e5). This is an interesting feature because this 
location is usually the thinnest part of an ape’s skull, and Ar. Ramidus has slight concavity behind 
the torus, which is uncharacteristic of Pan and Gorilla (Suwa “The Ardipithecus 68e5). Because of 
other features pointing to an ape-like ancestor this shows progress in branching off from the line 
and evolution. Basically, Ardipithecus Ramidus has a skull that is primitive when compared to 
Australopithecus but more developed and complex than bonobos today. The overall structure of 
the skull shows features characteristic of both Australopithecus and Sahelanthropus. Specialization 
was not found in Ar. Ramidus like the skull of Sahelanthropus but unlike the skull of Lucy. 
Although the skull still leaves many questions unanswered sexual dimorphism in Ardipithecus 
Ramidus may not be evident. 
 
Sexual dimorphism in Ar. Ramidus is a slightly greater than what is seen in Homo sapiens today. 
According to Tim White, Ardi, “functionally important sex-related dimorphism is not apparent.” 
(White 79) The main fossil was determined to be a female based on canine lengths and the small 
size of the skull (White 79). If there is any form of sexual dimorphism this should be true. In 
Homo sapiens the canine tooth is the more dimorphic tooth, and in other hominids this pattern is 
followed (Suwa “Paleobiological” 96). But in Ardipithecus canine teeth show almost no difference 
in structure and between males and females still largely resemble that of female apes (Suwa 
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“Paleobiological” 94). If the theory of monogamy is accepted than this feature is acceptable 
because without male competition there is no need for large canines. Another clue White used to 
look at sexual dimorphism was the size of the femur. Humeri were recovered from at least 7 
individuals and the lengths were unexpected (White 80). According to White the lengths of the 
Humeri resulted in a monomorphic species instead of a dimorphic. White’s data concluded that 
Ar. Ramidus, “exhibited minimal skeletal body dimorphism,” (White 80). This conclusion is wide 
accepted and support in the in paleoanthropological world. The question it leaves is “Why did 
dimorphism evolve with the later hominids?” All in all, sexual dimorphism was almost nonexistent 
in Ardipithecus Ramidus. 
 
Ar. Ramidus was an intriguing find. Firstly, the methods used to extract the delicate fossils were 
essential to the research. By making microCT scans and doing everything possible to keep the 
pieces intact Tim White and his crew implemented ultimately saved the data. The locomotion of 
the species is still being debated today, but the evidence supports that Ardi was a quadped most of 
the time, even the structure of the wrist supports this. Ar. Ramidus dentition was an informative 
piece of the fossil record. Not only did it show little dimorphism between the sexes, it also showed 
that there was little or no male-male competition and revealed that even though Ardi was an 
omnivore that the diet was primarily fruit. By looking at the shape of the skull, the possibility of a 
close ape ancestor was lost. Because of concavity behind the supraorbital torus and the thickness of 
the torus, it shows that the skull may have features like an ape but is not directly related to the 
species. Lastly, and possibly one of the most important conclusions from the fossils is that there 
was little sexual dimorphism. The canines in both sexes resembled female apes and the humeri 
lengths are about even. The overall conclusion is that Ardipithecus Ramidus was in fact a hominid 
from 4.4 million years ago that was monogamous and virtually monomorphic.  
 
 
Kristopher is an Anthropology major attending Mesa Community College and Arizona State 
University. He was born and raised in Mesa, Arizona and intends to finish his Bachelors’ degree at 
ASU. In the future, he would like to focus on Medical Anthropology, helping those in less 
fortunate countries. Ultimately, his goal is to attend medical school and be a part of the Doctors 
Without Borders Program. 
 
 
References Cited: 
 
"Ardipithecus Ramidus." Smithsonian National 
Museum of Natural History. Smithsonian Institution, 
1 Jan. 2010. Web. 24 Apr. 2011 
Neimark, Jill. "Meet the New Human Family." 
Discover 21 Apr. 2011: 48-55. Print 
Lovejoy, C. Owen. "Reexamining Human Origins in 
Light of Ardipithecus Ramidus." Science 326.5949 
(2009): 74, 74e1-74e8. Sciencemag. Science, 2 Oct. 
2009. Web. 21 Apr. 2011 
"Our Ancestor Ardi Walked Tall." The New Scientist 
204.2729 (2009): 17. SciVerse: ScienceDirect. Web. 
23 Apr. 2011 
Sarmiento, E.E., and D.J. Meldrum. "Behavioral and 
Phylogenetic Implications of a Narrow Allometric 
Study of Ardipithecus Ramidus." HOMO - Journal of 

Comparative Human Biology 62.2 (2011): 75-108. 
SciVerse: ScienceDirect. Web. 23 Apr. 2011. 
Suwa, Gen, Berhane Asfaw, Reiko T. Kono, Daisuke 
Kubo, C. Owen Lovejoy, and Tim D. White. "The 
Ardipithecus Ramidus Skull and Its Implications for 
Hominid Origins." Science 326.5949 (2009): 68, 68e1-
8e7. Sciencemag. Science, 2 Oct. 2009. Web. 20 Apr. 
2011. 
Suwa, Gen, Reiko T. Kono, Scott W. Simpson, 
Berhane Asfaw, C. Owen Lovejoy, and Tim D. 
White. "Paleobiological Implications of the 
Ardipithecus Ramidus Dentition." Science 326.5949 
(2009): 66, 94-99. Sciencemag. Science, 2 Oct. 2009. 
Web. 24 Apr. 2011 
White, Tim D., Berhane Asfaw, Yonas Beyene, 
Yohannes Haile-Selassie, C. Owen Lovejoy, Gen 
Suwa, and Giday WoldeGabriel. "Ardipithecus 

http://www.easybib.com/cite/view


 

Student Anthropologist, Volume 2 Number 2, pp. 5-9   9 
 

Ramidus and the Paleobiology of Early Hominids." 
Science 326.5949 (2009): 64, 75-86. Sciencemag. 
Science, 2 Oct. 2009. Web. 21 Apr. 2011.  

 
 

 


	Uncovering Ardipithecus Ramidus

