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Introduction 
“Robust” australopithecines are Early Pleistocene hominins characterized by evidence for 

powerful chewing capabilities, dating from between 2.7-1.3 million years ago (mya). Three 

species are usually considered “robust” – Australopithecus (or Paranthropus) robustus, A/P. 

boisei, and A/P. aethiopicus. This article will first describe what is meant by “robust,” then 

review the three robust species, and conclude with an overview of the debate about the 

evolutionary relationships of these unique taxa. Note that the taxonomy and nomenclature of 

these hominins has changed over the years and is still debated (see below), and here I will refer 

to them all as them all as Australopithecus rather than Paranthropus. 

 

What is “robust”? 

The term “robust” refers to the skull, and not the rest of the skeleton. The epithet “robust” was 

initially coined by Broom [1938] when naming a new species, Paranthropus robustus, from a 

partial skull and dentition from Kromdraai in South Africa. Postcranial bones discovered later at 

Kromdraai, possibly associated with the skull, are not especially “robust” compared with other 

hominins. Although a few large and/or rugose postcranial bones that certainly or probably belong 

to a robust australopithecine have been discovered, the moniker describes this group’s skulls and 

teeth only. 

 

Robust australopithecines as a group are characterized by a number of features related to 

generating and withstanding large masticatory (chewing) forces and prolonging the life of the 

postcanine dentition (premolars and molars). The deciduous and permanent postcanine teeth are 

large, while the canines and incisors are reduced in size (except for A. aethiopicus which retained 

fairly large anterior teeth). Deciduous and permanent premolars are expanded so that they are 

molariform (molar-like) in size and shape, and premolar roots often take on a molariform 

configuration as well. Tooth enamel is absolutely and relatively thick. This postcanine 

“megadontia” increases chewing surface area and the lifespan of individual teeth. The face is tall 

and the cheek bones positioned relatively forward on the face, a configuration that provides a 

mechanical advantage to the chewing muscles for generating powerful forces vertically on the 

postcanine teeth. Laterally, the cheek bones project further anteriorly than the nasal skeleton, 

giving these hominins a fairly flat, “dished” face (slightly concave both vertically and 

horizontally). The face is positioned fairly high on the neurocranium, and as such there is no 

“forehead” as in humans and even small-brained hominins. The temporalis muscle, which helps 

close the jaw, was massive, as reflected in a wide temporal foramen, a sagittal crest on larger 

(presumably male) specimens, and marked narrowing of the skull between the orbits and 

braincase (“postorbital constriction”). There is a smooth transition from the nasoalveolar clivus 

into the nasal cavity, the hard palate is thick and filled with trabecular bone, and the vomer 

attaches to the premaxilla. The mandibular corpus is broad side-to-side, having a nearly circular 

cross-section in some cases, and the mandibular symphysis is tall and fairly vertical. 

 

Each robust species differs subtly in the expression of these traits, and this variation obfuscates 

both the adaptive significance of these characteristics, as well as the phylogenetic or evolutionary 

relationships of these hominins. It is therefore important to treat each species individually. Table 

1 summarizes some of the characteristics of each species. 

 

[Table 1 here] 
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Table 1. Some characteristics of robust australopithecines. Note that there is a great deal of 

uncertainty and error in estimation of body mass and endocranial volume (brain size). 

 

Australopithecus robustus 

The first “robust” hominin to be identified is fossil TM 1517 from Kromdraai in South Africa. 

Broom [1938] found this specimen to be sufficiently distinct from the other known South 

African hominins (now all referred to as A. africanus) that he described a new genus and species 

– Paranthropus robustus. Later, a fossil mandible (SK 6) and some teeth discovered at the 

nearby site of Swartkrans were initially referred to the species Paranthropus crassidens. Today, 

however, all “robust” hominins from South Africa are subsumed within Australopithecus (or P.) 

robustus. After decades of excavations, Swartkrans Member 1 has contributed most to the A. 

robustus hypodigm, though A. robustus is also found in Members 2-3 of Swartkrans. More 

recently, a large number of fossils, including a fairly complete skull, attributed to A. robustus 

have been found at the site of Drimolen. A fairly complete but badly crushed cranium and a few 

other elements attributable to A. robustus have been found at Cooper’s D. A massive lower 

second molar (M2) was found at the site of Gondolin and although its anatomy is consistent with 

A. robustus, it is much larger than any other A. robustus M2. Two isolated teeth from the 

Member 5B “Oldowan infill” deposit at Sterkfontein have also been attributed to A. robustus. 

Two cranial fragments from Sterkfontein Member 4, a geologically older deposit containing A. 

africanus, have similarities with robust Australopithecus. 

 

The precise geological age of A. robustus fossils is unclear due to difficulties in aging South 

African cave deposits. Nearly all A. robustus-bearing deposits likely date to 2.0-1.5 mya, 

although Sterkfontein Member 5B and Swartkrans Member 3 are likely closer to 1.0 mya [Grine 

et al., 2012]. During this time, these sites were probably fairly open, wooded grasslands. 

Rak [1983] wrote a detailed, comparative anatomy of australopithecine faces, and his 

characterizations still generally hold in the face of a slightly expanded fossil record. Features 

unique to A. robustus among the robust hominins include a “maxillary trigon,” or a depression 

bound medially by a rounded anterior nasal pillar (similar to that seen in A. africanus), and a 

“zygomaticomaxillary” step, or elevation at the zygomaxillary suture; the infraorbital foramen 

opens out into a depressed “maxillary fossula”; the inferolateral orbital margin is smooth and 

flows onto the infraorbital surface; the zygomatic arch faces laterally and sweeps superiorly as it 

joins the temporal bone. The nasal bones create a neck-tie-like appearance (as in A. africanus), 

being wide superiorly, narrowing then widening again inferiorly. 

The abundance of postcranial fossils from Swartkrans provides clues about A. robustus body size 

and shape. Unfortunately, it is difficult, if not impossible, to directly associate any individual 

fossils from the site, and isolated postcrania are not as easily attributable to species as are 

craniodental remains. The presence of Homo throughout the Swartkrans sequence therefore 

obfuscates whether individual postcranial bones belong to either taxon. It has been pointed out 

that since A. robustus dominates the craniodental sample from Swartkrans, it is not unreasonable 

to infer that the majority of the postcranial remains also belong to the australopith rather than to 

Homo. Some specimens (e.g., the SKX 3602 radius) are more confidently attributed on 

morphological grounds. The emerging picture is of an obligate biped of modest body size (23.4–

38.9 kg [Grabowski et al., 2015]), with a powerful forelimb perhaps reflecting the importance of 

arboreal climbing. Cranial, dental, and postcranial evidence also point to high levels of sexual 

dimorphism and a fairly rapid life history. 
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Early attempts to reconstruct the diet and behavior of A. robustus were based on functional 

interpretation of the highly derived jaws and teeth. Robinson [1954] hypothesized that the 

powerful jaws and thickly enameled teeth were adaptations for crushing and grinding large 

amounts of vegetation including underground storage organs (i.e., roots and bulbs). Supporting 

his claim, Robinson noted that a similar diet in the Chacma baboon produces similar tooth 

enamel chipping to that seen in A. robustus. More recent, direct evidence of A. robustus in the 

form of microwear and stable isotope analyses demonstrate that A. robustus was not so much an 

herbivorous specialist as hypothesized by Robinson [1954], but was instead more of a dietary 

generalist (Fig. 1). A. robustus molars have the highest complexity and lowest anisotropy of 

microwear among early hominins, as well as a high amount of inter-individual variation in these 

parameters, reflective of a broad diet [Grine et al., 2012]. Similarly, stable carbon isotopes in 

tooth enamel, reflective broadly of diet while teeth are developing, overlap with A. africanus and 

early Homo, in a range implying reliance on both “C3” (i.e., fruits) and “C4” plants [Sponheimer 

et al., 2013]. In addition, a number of bone tools have recovered at both Swartkrans and 

Drimolen suggests A. robustus (or possibly Homo) used these to extract termites from their 

mounds. 

[Figure 1 here] 

Figure 1. Comparison of dietary data for robust australopithecines. In the microwear plot 

(right), A. boisei is represented by squares and A. robustus by circles. Note the complete 

separation of A. boisei and robustus in δδδδ
13

C (left) and microwear complexity (right, x-axis)  

Isotope data are from Sponheimer et al. [2013] and microwear data from Grine et al. 

[2012] 

 

Australopithecus boisei 

The first robust hominin identified in East Africa was the well-preserved cranium OH 5 from 

Olduvai Gorge, Tanzania (two robust teeth, OH 3, were previously discovered, though their 

significance was not appreciated at the time). When initially discovered, OH 5 was referred to 

Zinjanthropus boisei [Leakey, 1959] but that genus was subsequently sunk into 

Australopithecus/Paranthropus. Fossils attributed to A. boisei have also been found in geological 

deposits of East Africa including Tanzania (Olduvai Gorge, Laetoli, and Peninj or Lake Natron), 

Kenya (Koobi Fora, West Turkana, and Chesowanja), Ethiopia (Omo Member G and Konso), 

and Malawi (Malema). 

A. boisei, and other East African, fossils generally have much more secure dates than South 

African fossils because of clearer stratigraphy among volcanic deposits that can be precisely 

radiometrically dated. The oldest A. boisei date to around 2.3 mya from Omo Member G [Wood 

& Constantino, 2007], while the latest occurrence is about 1.3 mya at Olduvai Gorge. In both 

Kenya and Ethiopia, A. boisei is represented throughout this time span, while specimens from 

Olduvai Gorge are present only after 1.9 mya. The single Malawian specimen likely dates to 

between 2.5-2.3 mya. Paleoecological evidence suggests A. boisei inhabited open, wet woodland 

environments, although later deposits at Olduvai Gorge and Konso suggest drier and more open 

grassland [Grine et al., 2012; Sponheimer et al., 2013]. Despite its long geological history, there 

is no clear evidence for temporal trends (i.e., directional natural selection) in A. boisei, in terms 

of mandibular size and shape, brain size, or diet. 

 

A. boisei has been referred to as “hyper-robust” [Rak, 1983], similar to A. robustus but with more 

exaggerated features. A. boisei has a simpler facial topography than A. robustus, lacking the 

Page 4 of 9The International Encyclopedia of Biological Anthropology



For Review
 O

nly

latter’s maxillary trigone and fissula. The cheeks are more inclined than in A. robustus, giving a 

“visorlike” appearance. The frontal process of the maxilla is concave, creating a “nasomaxillary 

basin” between the orbits and nasal margins. Whereas the A. robustus orbital margins create a 

square outline, the lateral orbit of A. boisei is inferior to the medial margin, giving more of a 

rhombus shape. The nasal bones are widest superiorly and narrow inferiorly. Basicranially, the 

foramen magnum is heart-shaped, with the anteromedial margin advancing posteriorly. 

Postcanine tooth size and enamel thickness is greatest of all known hominins. Further distinctive 

features or anatomies of A. boisei can be found in the Appendix of Wood and Constantino 

[2007]. 

 

As with A. robustus, it is difficult to attribute isolated East African postcrania to specific taxa. 

The only exception to this is the recently described OH 80 [Dominguez-Rodrigo et al., 2013], 

which includes associated teeth clearly attributable to A. boisei and a fragmentary humerus, 

radius and femur. The femur provides a body mass estimate of 46.4 kg [Grabowski et al., 2015], 

large for an australopith. The upper limb bones are also consistent with a large individual, the 

humerus fragment possessing thick cortical bone and the radius displaying a massive tuberosity 

for the insertion of biceps brachii. Most postcrania that have been attributed to A. boisei (e.g. 

KNM-ER 1500) are smaller than OH 80, and suggest an overall body size range in this species of 

29.7–42.0 kg [Grabowski et al., 2015]. As in A. robustus, sexual dimorphism in A. boisei was 

higher than in recent humans suggestive of high levels of male-male competition. While 

possibly-boisei postcrania (e.g., ulna OH 36) are consistent with obligate bipedalism, there are 

indications of a powerful forelimb as in A. robustus. 

 

The general picture of A. boisei as compared with A. robustus, then, is of a slightly larger-bodied 

and much larger-jawed hominin; “hyper-robust” is not inappropriate. Recent dental microwear 

and stable isotope data for A. boisei, however, suggests that it was ecologically very distinct from 

A. robustus. Microwear analysis of seven A. boisei molars ranging from 2.3 – 1.4 mya revealed 

low complexity values (Fig. 1) and a lack of pitting, in contrast to A. robustus [Grine et al., 

2012], suggesting a less varied, higher vegetation diet in the former compared to the latter. 

Similarly, stable carbon isotope analysis of East African robust hominin molars have elevated 

δ
13
C values compared to A. robustus (Fig. 1), again consistent with a diet of mostly C4 plants 

such as grasses or underground storage organs, or of animals eating these resources [Sponheimer 

et al., 2013]. 

Australopithecus aethiopicus 

This taxon includes robust fossils from East Africa earlier than around 2.3 mya, and is not as 

well-known as the aforementioned robusts due to a relatively sparse African fossil record 

between 2.5-3.0 mya. This species was originally named Paraustralopithecus aethiopicus, based 

on an edentulous mandible, Omo 18-1967-18 [Arambourg & Coppens, 1968]. The most popular 

representative of this species is the relatively complete cranium KNM-WT 17000, or “the black 

skull,” from West Turkana, Kenya. Aside from these specimens most of the hypodigm are 

isolated teeth from Omo Members C-F of the Shungura formation in Ethiopia [Wood & 

Constantino, 2007]. A recently discovered edentulous maxilla (EP 1500/01) from the 2.66 mya 

Upper Ndolanya Beds of Laetoli, Tanzania is referred to A. aethiopicus as it is very similar to 

KNM-WT 17000. A proximal tibia and a partial infant cranium were also discovered at other 

sites in the Upper Ndolanya Beds, but Harrison it is unclear whether these represent A. 
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aethiopicus or another species known from the same time and region (A. garhi and an uncertain 

species of Homo). 

 

These fossils point to a hominin retaining primitive features such as a small brain (410 cc) and 

prognathic face, but showing “robust” characteristics such as postcanine megadontia, a “dished” 

midface and prominent sagittal crest. Although KNM-WT 17000 shares a heart-shaped foramen 

magnum with A. boisei, pre- and post-2.3 mya fossils (A. aethiopicus and boisei, respectively) 

can be distinguished in the morphology of the mandible and premolars. 

 

The postcranial skeleton of A. aethiopicus is practically unknown. A virtually complete right 

ulna (L40-19) from Omo dating to around 2.4 mya has been suggested to be a representative, is 

similar to chimpanzees in length and curvature. The EP 1000/98 tibia, which may represent A. 

aethiopicus, is morphologically most similar to small A. afarensis tibiae from Hadar [Harrison, 

2013], and suggestive of a body size of around 31.7 kg [Grabowski et al., 2015]. As with the 

other robust australopiths, the presence of other hominins in the same region and time period 

makes species allocation of isolated postcrania problematic. 

 

Evolutionary relationships 

Although three robust taxa are clearly identified and distinguished from one another, an enduring 

mystery is how these taxa relate to one another, let alone other hominins. The possession of 

“robust” craniodental anatomy suggests to many that these species form a clade or monophyletic 

group, with A. aethiopicus being the ancestor of the other two. If this is the case, their placement 

in the genus Paranthropus would be taxonomically correct, and indeed most cladistic analyses of 

craniodental traits have supported this phylogenetic scenario. Nevertheless, it has been suggested 

that cladistics analyses may not reliably estimate evolutionary relationships among fossil species. 

Cladistics operates on the assumptions that traits are independent and that homology (common 

origin) is likelier than homoplasy (independent evolution) to account for similarities between 

species. However, it has been suggested, or in some cases convincingly demonstrated, that many 

“robust” traits are integrated (correlated) with each other, or are not actually homologous in in 

East and South African hominins. The dietary differentiation between A. boisei and robustus 

described above may further argue against placing these taxa in the same genus based on the 

ecological criterion of defining genera. Current evidence seems to favor a monophyletic 

Paranthropus clade including these three robust species, but this evidence is not unquestionable 

and further work on the developmental bases of traits employed in cladistics analyses is needed 

to resolve evolutionary relationships. 

 

The robust australopithecines are a fascinating group of hominins that lived alongside early 

members of the genus Homo. Although they appear superficially to have been specialized hard-

object feeders, recent studies suggest such food might not have been their preferred, usual fare. 

An expanding fossil record and analytical advances in the 80 years since robust hominins were 

first discovered have yielded fascinating insights into this extinct group. Nevertheless, enduring 

questions remain, such how they relate to one another, and how did they interact with our 

ancestors, the early members of the genus Homo, with whom they would have been broadly 

sympatric for over one million years. 
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Species aethiopicus boisei robustus 

Geography E. Africa E. Africa S. Africa 

Time 2.3-2.7 mya 1.3-2.3 mya 1-2 mya 

Average endocranial volume (cc) 410 487.4 493 

Average body mass (kg) ? 35.3 30.1 

Average postcanine tooth area (mm
2
) 688 756 588 

Table 1. Some characteristics of robust australopithecines. Note that there is a great deal of 

uncertainty and error in estimation of body mass and endocranial volume (brain size). 
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Comparison of dietary data for robust australopithecines. In the microwear plot (right), A. boisei is 
represented by squares and A. robustus by circles. Note the complete separation of A. boisei and robustus in 

δ13C (left) and microwear complexity (right, x-axis)  Isotope data are from Sponheimer et al. [2013] and 
microwear data from Grine et al. [2012].  
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