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Ok, today I am going to talk about early hominids and Australopithecines



Lecture Outline
What Is a Hominid? How can we identify one? - Review
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Cranial Features
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Australopithecus (P.) boisei
Australopithecus (P.) robustus

Hominid Evolutionary Phylogeny

Presenter
Presentation Notes
Here’s a brief outline of what we’ll be covering. We are going to discuss what constitutes a hominid, some of which may be review, so that we know how to identify one. Then we are going to talk about the sites that contain fossils of early pre-Homo hominids, which means the extinct hominids not classified as being part of our own genus Homo. Then we will discuss some very early hominid specimens, some of which may or may not be hominids. Then we will discuss hominids assigned to the genus Australopithecus. And we’ll proceed to discuss what some call robust Autralopithecines, but which others prefer to assign to the genus Paranthropus. I’ll be discussing that debate in more detail later. Finally, we’ll discuss further phylogenetic debates during the pre-Homo hominid period, from roughly 6-2 mya. So let’s get started



What Is a Hominid?
The “family of primates that includes 
humans and our ancestors since diverging 
from the last common ancestor with 
chimpanzees, about 6 million years ago” 
(Stanford, Allen & Antón 2006: 321)
Fundamental adaptation in family is 
bipedality (walking on two limbs)
Recognition difficult due to incomplete 
nature of fossil record, particularly 
postcranial fossils

Presenter
Presentation Notes
First of all, let’s define what a hominid is. I’ve included the definition in your textbook here. Read definition. The fundamental adaptation for being called a hominid is bipedality or walking on two limbs instead of 4. You’ll see that there are some other shared derived traits that indicate whether a fossil is a hominid or not, but this can make it unclear as to whether fossils without evidence of bipedality in the form of post-cranial (or bodily remains such as limbs or hips) are hominids or not.



How Can A Hominid Be Identified?
Bipedality

Presenter
Presentation Notes
The fundamental feature of hominids is bipedality. You can see from this diagram that bipedality includes a number of structural adaptations including a forward placed foramen magnum at the base of the skull, a wide flaring illiac blade in the hip, an angled femur that indicates knee locking, a big toe which is not opposable as in other primates, an arched foot, and elongated phalanges or toes. All of these are features we discussed in the last lecture.



How Can A Hominid Be Identified?

Increasing Body Size & Stature
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Presentation Notes
Another feature of hominids is that they have gotten progressively larger in both weight and stature since their divergence from the other great apes. These hominids are arranged from oldest to youngest and you’ll notice a general trend of becoming bigger and taller. You’ll also notice that some of these fossil species exhibit greater sexual dimorphism, which if you’ll recall from the lecture a few weeks ago means that males and females exhibit a marked difference in size and stature that may give us indications of social behavior. 



How Can A Hominid Be Identified?
Increasing Body Size & Stature
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Presentation Notes
Here you can see the complete skeletons of Australopithecus afarensis whose specimens are dated from roughly 3.9-2.9mya compared with A. africanus whose remains are dated from roughly 3.5-2.0 mya along side a modern Homo sapien. Notice that the trend is toward progressively larger stature and body size, but also notice that the australopithecines had proportionally longer arms and wider hips, with broader torsos, giving them a more stout appearance than modern humans.



How Can A Hominid Be Identified?
Other features that distinguish Hominids 
from other great apes

Dentition
• Parabolic arch vs. U-shaped arcade
• Size of anterior teeth decrease
• Reduction of canine and diastema in CP3
• Thicker Enamel

Cranial features
• Increasing cranial capacity
• Decreasing facial size
• Decreasing cranial crests
• Decreasing facial prognathism

Presenter
Presentation Notes
There are several other features that may allow us to identify fossil hominids. Since these traits are more like modern humans than they are like other modern apes, many paleoanthropologists infer that a fossil possessing these traits, or an intermediate form of these traits, is a hominid. Human dentition is different than ape dentition and the main differences are summarized here. Apes have a U shaped dental arcade while modern humans have a parabolic dental arcade. I will show a graphic of this in a moment. Hominids also have a decrease in the size of their anterior (or front) teeth, and a reduction of the canine tooth. Hominids also possess thicker teeth enamel than other apes. The cranium of hominids also differs from other apes in that the cranial capacity or brain size is increased, along with a decrease in facial size and the facial prognathism (or the jutting out of the face) that we find in other apes. There has also been a decrease in cranial crests with the exception of the Paranthropines or robust Australopithecines.



Dentition
Parabolic arch
Increased reduction of anterior teeth
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Presentation Notes
This graphic here shows the dental arcade of a chimp, an Australopithecine and a human. Notice that the chimp has what’s called a U-shaped dental arcade which is called U shaped for obvious reasons. As we move into the dentition of the Australopithecine and the modern human we see a gradual shift from the U shape into a more gradual arched shape, known as a parabolic arch. Also notice that the front or anterior teeth become gradually reduced. Also note that this graphic does not mean that humans or australopithecines evolved from chimps, but rather that we see a divergence from the ancestral U-shape toward the derived arch in hominids as the lineage progresses through time.



Dentition
Reduction of canine and loss of diastema 
and CP3 honing complex
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Presentation Notes
Another derived feature of hominids is the reduction of the canine and the CP3 honing complex. The ancestral condition found in chimps is shown here in the graphic on the left and you’ll notice that the premolar or P3 contains a gap or diastema for the large upper canine to fit into. This is thought to have been for sharpening the canine. However, you'll notice that in this mandible from an Australopithecine, that gap no longer exists. Accordingly, even without the fossilized remains of an upper canine of this specimen, we can assume that due to the absence of the diastema, that this specimen was a hominid or that it at least had a reduced canine and loss of the diastema which is consistent with other hominids.



Dentition
Reduction of canine and loss of diastema 
and CP3 honing complex
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Presentation Notes
Here we can see a further example of how one might identify a hominid. Notice that in the cranial fossil of this australopithecine lacks the large canine of the chimp to the right and that the diastema and honing complex are dramatically reduced.



Pre-Homo Hominid Sites
East Africa

Lake Turkana
Olduvai Gorge
Laetoli

South Africa
Taung
Swartkrans
Sterkfontein

Central Africa
Chad
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Now we’ll discuss the sites that contain the fossils of the early hominids.You’ll notice from this map from your textbook that all early hominids have been found only in Africa. Paleoanthropologists have not found any hominid fossils outside Africa until after 1.7 mya, which will be discussed next time. The green area of the map represents the rift valley where many of the fossils have been found. A number of fossils have also been found in south Africa, with a few lonely finds over to the west in Chad. Although these are the only places where hominid fossils have been found, it does not mean that the geographic distribution of these fossils represents the geographic distribution of these species. The reasons that fossils have been found at these sites has much to due with geology and volcanic activity, particularly in the rift valley where 2 tectonic plates have created an environment which is excellent for fossil preservation.



East African Hominid Sites
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Presentation Notes
This is a table of the major East African sites, the hominids that have been discovered there and the time the sites occupations have been dated to. The sites are all within the East African rift system shown in the green area earlier. The rift was active with heavy volcanic activity from the late Eocene through the Plio Pleistocene and the tectonic activity caused a number of lakes and streams to appear and disappear during the course of hominid evolution. This created excellent conditions for fossil preservation and the volcanic ash also allowed researchers to date fossils accurately using the Argon-argon dating method discussed earlier in the term.



South African Hominid Sites
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Presentation Notes
The table above gives a summary of the major South African sites and the hominids found there. Sites in Southern Africa are quite different in their geologic formation from the Eastern African rift system. Fossils in Southern Africa are often found in cave and cliff deposits that have been filled with breccia, a cement like matrix of limestone and bone. The hominids did not live in these caves, though it can be easily misinterpreted that they did. After many studies of these sites, it is thought that the remains likely fell into the caves which were formed by dissolution of the bedrock by ground water – much like sinkholes in modern day Florida. It is thought that animals fell into these holes by accident or had fallen in from trees above after being stashed by leopards and other carnivores. These sites must therefore be dated using geomagnetic polarity data and relative dating methods such as biostratigraphy (using fauna) and lithostratigraphy (using rock) of strata and comparing the strata with other regions such as East Africa where firmer dates can be obtained. This gives an estimate of the fossil deposits age, but is often difficult due to the complexity of these caves stratigraphy. The diagram on the bottom shows how these sites form.a) Bedrock dissolved by groundwater b) water table lowers, cave roof collapses and stalagmites and stalagtites form c) the chamber erodes further with time and connects with surface d) trees and other vegetation grow near wet openings and sediments and animals fall in e) other openings form in time introducing more sediments and bones f) erosion exposes the stratigraphy which is difficult to interpret due to formation processes.



Summary of Pre-Homo Hominids
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This is a table of pre Homo fossil hominids and their ages from 7 mya to 1 mya. Early hominids are in orange at the bottom with australopithecines in green in the middle. Early Homo is represented at the top in blue. The dark areas are dates that are known with the lighter areas being more questionable. I will now go through and discuss each species prior to early Homo in more detail.



Early Hominids?

Late Miocene & Early Pliocene
10-4mya

Molecular evidence suggests late 
Miocene
Fossil record poor from 10-6mya

Presenter
Presentation Notes
The recognition of the first hominids is as difficult as recognizing the first primates as we discussed last week. The fossil record is always fragmentary and the older fossils generally appear more apelike. In the late Miocene and early Pliocene, at least one lineage of apes adapted and became increasingly bipedal. The molecular evidence suggests that this likely happened in the late Miocene from 10-6 mya but the fossil record during this period is extremely poor and therefore the first hominid may never be found. These next few specimens represent what may be the earliest hominids, though some may be fossilized apes with some hominid characteristics.



Sahelanthropus tchadensis

Chad
6-7 mya
Less prognathic face
Large brow-ridge
Smaller canines
Anterior foramen magnum
Small brain
U-shaped arcade
Thin enamel

Presenter
Presentation Notes
The fossilized skull seen here represents what is thought by some to be the oldest hominid and has been classified as Sahelanthropus tchadensis. The specimen was found in 2001 in the Djarub Desert in the Central African nation of Chad by a French expedition. It is estimated to be between 6-7 million years old, although it could be as young as 5.2 million years. This would make it the oldest hominid fossil found to date. However, there is some disagreement over whether this fossil was a hominid at all. While the large browridge, smaller canine teeth, a non-functional CP3 honing complex with no diastema, and a possibly anteriorly placed foramen magnum all indicate that this creature was probably a hominid, it exhibits a number of ape-like characteristics such as a smallish brain (at 320-380 cc), a U shaped dental arcade and thin enamel (though the enamel thickness is between chimps and australopithecines). The skull is also somewhat deformed from the fossilization process making the assessment of some features difficult. Without post-cranial remains, the dispute is likely to continue. There is also some disagreement as to whether or not the specimen warrants its own genus and many would prefer it was within the later genus Ardipithecus.



Orrorin tugenensis
Kenya
6 mya
Arm and femoral fragments may suggest 
bipedalism
Thick enamel
Small teeth
Larger than most Miocene apes
Large upper canines
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Presentation Notes
A discovery of a specimen in Kenya in 2000 is dated from approximately 6 mya. Unfortunately, I could not locate a photo or diagram of this specimen. The fossils were fragments of cranial and post cranial remains. It was different enough from other fossil hominids that the researchers gave the specimen its own genus Orrorin, with the species name tugenensis. Several fragments of thigh bones were found and these bones indicated to the researchers that the specimen was a biped. The specimen also had thick tooth enamel with small teeth and a larger body size than many Miocene apes. However, like Sahelanthropus tchadensis, many other paleoanthropologists doubt that this species represents a biped as the anatomy of the femur is not a conclusive measure of bipedality. Again, until more post cranial remains are discovered, the status of Orrorin tugenensis as a biped will be dubious.



Ardipithecus kadabba
Ethiopia
5.8-5.2 mya
Apelike dentition
Loss of the CP3 honing 
complex is among the 
first changes in the 
hominid lineage
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Found in 2004 in an ancient river delta known as the Afar Triangle, these specimens of teeth were originally assigned as a subspecies of Ardipithecus ramidus but the dentition was thought to be different enough from ramidus, being more apelike in nature, that it was assigned as a separate ancestral species Ardipithecus kadabba. Some think that with this discovery, and its age being close to the genera of Orrorin and Sahelanthropus, that the previous two possible hominids shown should also be assigned to the genus Ardipithecus. Nevertheless, the find was significant in that it indicates that the loss of the CP3 honing complex may have been among the first changes in the hominid lineage.



Ardipithecus ramidus

Ethiopia
4.4 mya
Dense forest in river delta
Smaller canine
Anterior foramen magnum
Apelike molars
Intermediate tooth enamel
Arm anatomy of both bipeds and quadrupeds
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Presentation Notes
Fossilized remains of Ardipithecus ramidus were first found near the Red Sea in Ethiopia in 1994 in the same area as kadabba was later found. During the period that this creature lived, the area was densely forested. This is significant in that paleoanthropologists had expected to find early hominids in open savannas. This may call into question the theory that bipedality developed in response to shrinking forests, as we discussed last time. However, just like the previous specimens, some scientists question whether this creature was indeed bipedal. The fossil evidence of several isolated teeth, cranial fragments, and partial postcrania shows that ramidus had a smaller canine than other apes, with an anteriorly placed foramen magnum. Although the molars were apelike, the tooth enamel was thicker than apes, but not as thick as humans. However, the arm anatomy showed aspects seen in both bipeds and quadrupeds and researchers could not therefore definitively state ramidus’ locomotive pattern. Most researchers believe ramidus is a more likely candidate for the stem hominid than Sahelanthropus or Orrorin, but its status as a biped is still in question.



Gracile Australopithecines

Definite bipeds
Genus Australopithecus or “southern ape”
Genus named by Raymond Dart in 1920s 
after first find in Taung South Africa
Eastern, Southern & Central Africa
4.2-1.0 mya
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These next specimens are far less ambiguous in their bipedality and are assigned to the genus Australopithecus or southern ape. The genus was named by Raymond Dart after the discovery of the Taung Child Skull in Taung South Africa in the 1920s. Australopithecines have since been discovered in Eastern, Southern and Central Africa from between 4.2 and 1 mya. A new genus named Kenyanthropus is hotly disputed and is included within the gracile Australopithecines, while the later robust australopithecines are sometimes assigned to their own genus Paranthropus. These next few specimens are known as gracile Australopithecines due to the fact that they are lighter and smaller toothed than their later robust cousins.



Australopithecus anamensis
4.2-3.9 mya
Kenya
Thickened tibia
Primitive dentition

U shaped arcade
Large anterior teeth
Canine smaller and enamel 
thicker than Ar. ramidus

Lump with afarensis?
Lived in forested region

Presenter
Presentation Notes
Australopithecus anamensis specimens were first announced in 1995, and discoveries dating back to 1965 were eventually assigned to this species. Dozens of fragments were discovered by Meave Leakey in the Lake Turkana region of Kenya including teeth, a mandible and most significantly a portion of a tibia (or shin bone). The tibia has thickened bone at both ends and an enlargement at the point where it would meet the femur (or thigh bone) which shows greater weight bearing and stress on the lower leg. This tibia provides incontrovertible evidence that anamensis was indeed a biped. Although the dentition was primitive, featuring a U shaped dental arcade and large anterior teeth, the canine is smaller and the molar enamel is thicker than Ardipithecus ramidus. Fossils of anamensis strongly resemble the later afarensis and some prefer to lump the two species, but many anamensis features are more primitive which caused the Leakey team to suggest a separate species name. Nevertheless, anamensis represents the first definitive biped and also significantly, lived in a forested region like the earlier ramidus.



Australopithecus afarensis
3.9-2.9 mya
Ethiopia, Tanzania
Lucy
Sagittal crest
Small brain (350-500cc)
Moderately prognathic face
Cranial vault
U shaped dental arcade
Large anterior teeth
No CP3 honing complex
Molars larger than A. 
anamensis and earlier hominids
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Australopithecus afarensis was first named after the discovery of a near complete skeleton known as Lucy in Hadar Ethiopia in 1974 (shown here on the bottom). Lucy is the most complete skeleton of any early hominid find and has therefore been studied extensively. The find was a huge breakthrough in that her anatomy was the most primitive of any hominid discovered until that time with both ape and human like features. She was about a meter tall with a cranial vault (seen above in sloping forehead), and a chimp sized brain. Thousands of other fossils attributed to afarensis have been found throughout East Africa. The cranium and teeth of afarensis are intermediate between living apes and humans. The cranial capacity is small compared to humans, but larger than earlier hominids and living apes at between 350 -500cc. The face was prognathic but not as much as living apes. A afarensis did have a sagittal crest  or bony ridge on the top of the skull where heavy chewing muscles attach suggesting that afarensis did eat tougher fibrous foods. Molars which are larger than earlier hominids further suggest this. The dental arcade of afarensis is U shaped as in apes with large anterior teeth, but again the canine is smaller than in chimps and afarensis lacks a CP3 honing complex, making it intermediary between apes and humans.



Australopithecus afarensis
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Presentation Notes
We can see the anatomical features of afarensis in this graphic including the sagittal crest, prognathic face and U shaped dental arcade. We also see that afarensis had a broad but narrow pelvis with broad iliac blades, or hip blades, which form the attachment area for gluteal muscles for bipedal walking. The femur is also angled inward which keeps the foot under the center of gravity, further concluding bipedality. The tibia or lower leg is more weight bearing and the big toe is in line with the other toes. A afarensis was clearly a bipedal hominid due to all these anatomical features and the footprints found at Laetoli Tanzania were thought to be made by an afarensis.A. afarensis does differ from modern humans in several ways. Their arms were longer and their legs shorter than modern humans and their fingers and toes were more curved suggesting they may have been adapted for some arboreality. Habitat reconstructions have shown that afarensis lived in wooded areas and so they may have been comfortable both on the ground and in trees. A. afarensis was also very sexually dimorphic with some specimens thought to be male being twice the size of females. However, some researchers suggest that these dimorphic specimens may be two separate species instead of sexes.



Kenyanthropus platyops

3.5 mya
Kenya
Flat face
Small molar teeth
afarensis?

Presenter
Presentation Notes
Another specimen shown here was discovered by Meave Leakey by Lake Turkana in Kenya. Leakey felt that the specimen was different enough from other Australopithecines that it got its own genus Kenyanthropus with a species name platyops - meaning  the flat faced hominid from Kenya. Many researchers feel that this specimen is not different enough to have its own genus and some would even classify it as an afarensis. The specimen is difficult to place due to deformation during fossilization and may therefore be misplaced as its own genus. Nevertheless, if it is a separate species or genus, given that it was contemporary with afarensis, the hominid lineage may be more complex than previously thought.



Australopithecus bahrelghazali
3.5-3.0 mya
Chad
Mandible fragment with seven teeth
A specimen of afarensis?

Presenter
Presentation Notes
The mandible shown above is significant in that it was found in the Central Western part of Africa near where Sahelanthropus tchadensis was found. It was given the name Australopithecus bahrelghazali or the hominid from Antelope Creek. However, many researchers believe that the specimen should be lumped with afarensis, or that it is at least too small of a fragment to constitute its own species. Nevertheless, it shows that hominids had a far greater geographic range during the afarensis period between 3.9-2.9 mya and that hominids were not limited to Eastern Africa at that time. 



Australopithecus garhi
2.5 mya
Ethiopia
Small brain
Prognathic face
Large canines
Sagittal crest
More human-like postcranial proportions?
Tool use?
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Presentation Notes
These skull fragments and a few other pieces of yet another hominid were discovered in the Afar region of Ethiopia in the 1990’s and were assigned to a new species Australopithecus garhi. The fossils dated to 2.5 mya and show that garhi had a small brain and heavily prognathic face. The cheek teeth and canine are slightly bigger and longer than afarensis, however many researchers believe this species may be a late surviving member of afarensis since afarensis is dated to 2.9 mya. However, some post cranial remains nearby that may be associated with garhi are much more human like in their proportions than afarensis. One of these postcranial fossils is a femur or thigh bone that is much longer than in afarensis.Of extreme significance is the proximity of garhi fossils to the earliest known stone tools. Archaeologists have discovered several stone tools and the bones of antelope and other prey species with butchering marks in the same stratigraphic layer as the garhi fossils suggesting that they may have been the first Australopithecines to use stone tools. Further research will need to be done to verify this claim.



Australopithecus africanus
3.5-<2.0 mya
South Africa
Slight brain increase
Rounded cranial vault
No sagittal crests
Less projecting face

Presenter
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Raymond Dart extracted the skull shown at the top from a limestone matrix after it was found at the Taung limestone quarry in 1924. The skull was that of a juvenile retaining some baby teeth and Dart recognized it as a primitive hominid that was probably 5 or 6 years old at the time of death. It has since been called the Taung child. Dart made the case for the Taung child being a hominid and not just an ape by showing that the position of the foramen magnum was centered on the underside of the cranium, a feature found only in bipeds. It was not until the 1950’s that this specimen and others like it were acknowledged as the forerunners of modern humans. It has since been given the designation of Australopithecus africanus. There has been considerable debate as to the Taung Child’s age at death due to the fact that it is based on modern human growth rates, which may or may not be comparable to A africanus growth rates. The skull on the bottom was discovered by Dart’s colleague Robert Broom in 1947 and it was given the genus name Plesianthropus. The female skull was accordingly named Mrs Ples. Many discoveries of similar hominids have been discovered in South Africa since and have since been assigned to A. africanus. Africanus has several features that are more derived than afarensis, including a larger braincase (450-550cc), a rounded cranial vault or braincase with no sagittal crest and a less prognathic or projecting face.



Australopithecus africanus
Generalized teeth
Smaller canines, but larger molars than 
earlier Australopithecines
Some anterior pillars around nose
Pelvis, leg, spine and foot bones show 
habitual bipedalism

Presenter
Presentation Notes
This graphic demonstrates some of the features of africanus including the rounded cranial vault and the reduced facial prognathism. Africanus also differs from afarensis in that the teeth are more generalized with smaller canines and larger molars. The molars are nowhere near as large as those of the later robust Australopithecines, but africanus does have anterior nasal pillars like the later South African Australopith robustus, though nowhere near as pronounced. The post cranial remains found of africanus show changes in the pelvic, leg, spine and foot bones which suggest that africanus was a habitual biped. Body size has been estimated at 65-90 lbs and habitat reconstructions have shown that africanus lived in woodland and open woodland environments. Africanus is the earliest known hominid from South Africa and it is assumed based on the age of the fossils and its anatomical similarities with afarensis, that africanus probably evolved from a population of A afarensis that migrated from East Africa to the south.



The Robust Australopithecines

Hard object feeding
Sagittal crest
Flared zygomatic arch
Extreme postorbital 
construction
Large cheek teeth

Paranthropines?
Woodland and open 
woodland habitat

Presenter
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Robust Autralopithecines found in both East and South Africa appear to be an evolutionary dead end due to their extreme specialization for hard object feeding – such as on nuts and fibrous grasses. To chew such foods, these creatures had developed muscles of mastication that produced large and efficient chewing forces. The main muscle for this attached to a sagittal crest, or bony ridge on the top of the skull. In addition to this crest, robust Australopithecines developed a flared zygomatic arch at the cheek and had extreme post orbital constriction to accommodate the large chewing muscles as seen in these illustrations. Robust Autralopithecines also developed large cheek teeth to chew hard objects. Due to these extreme differences from the other more gracile Australopiths, many scientists prefer to include the robust Australopithecines in their own genus called Paranthropus. Habitat reconstructions have shown that the Paranthropines (or robust australopithecines) probably lived in open woodland habitats. It is believed that their reliance on tough foods during times of resource scarcity caused them to become overspecialized to the point that they were unable to adapt when habitat and food resources changed.



Australopithecus (p.) aethiopicus
2.7-2.5 mya
Kenya
Sagittal crest
Large molars
Small brain
Prognathic face
Large anterior teeth
Likely ancestor of the 
robust 
australopithecines
A. (p.) boisei?

©2006 Pearson Education
Biological Anthropology
Stanford, Allen, Antón
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This fossilized skull was found in the Lake Turkana region of Kenya in 1985. It is known as the black skull due to some staining by sediments and minerals during the fossilization process. This fossil was originally assigned to the later species A. bosei due to its sagittal crest and large molars. However, the specimen also shares features of the earlier afarensis specimens including a small brain, prognathic face and large anterior dentition. Due to the fact that this specimen has been dated to be between afarensis specimens and the later bosei and robustus specimens, it is thought by some that aethiopicus represents the link between afarensis and the later robust species of bosei and robustus.



Australopithecus (p.) boisei
2.3-1.2 mya
Kenya, Tanzania, 
Ethiopia
Sagittal crest
Large jaws and molars
Long flat face
Large post-crania

75-110 lbs.
Hyper specialized for 
mastication

©2006 Pearson Education
Biological Anthropology
Stanford, Allen, Antón
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A skull found by Mary Leakey at Olduvai in 1959 became the type specimen for a new genus and species known as Zinjanthropus boisei, but was later included in the Australopithecus genus, and possibly now in the Paranthropus genus. Sites throughout East Africa have yielded many remains of this species in Kenya, Tanzania and Ethiopia including cranial and post cranial remains. A. boisei has a sagittal crest like aethiopicus but its face is less prognathic. The cranium is the most robust of any Australopith with well developed browridges and a low or absent forehead. The jaws and molars are quite large and the face is long and flat. The post cranial remains are large with boisei being estimated at between 75 and 110 lbs while the cranial remains indicate that boisei was hyper specialized for masticating hard food sources, such as nuts or fibrous vegetation.



Australopithecus (p.) robustus

2.0-1.5 mya
South Africa
Larger Cranial Capacity

500-550cc
Large post crania

70-90 lbs
Anterior pillars
Ate animal protein

Presenter
Presentation Notes
The first specimen of Australopithecus robustus was found by Robert Broom at Kromdraai South Africa in 1938. At the time, scientists doubted that early hominids were in Africa but Broom argued that the forward location of the foramen magnum on the specimen indicated that the creature was a biped and not just a robust ape. The specimen was also quite different from the Taung skull of A. africanus found in the 20’s. Broom named the creature Paranthropus (or next to man) robustus, but it was later reassigned to the genus Australopithecus, but may now again be Paranthropus. A. robustus is known from several sites in South Africa and is dated using biostratigraphy to 2-1.5 mya. A. robustus has a larger cranial capacity than earlier Australopithecines at 500-550cc and a relatively larger post crania at 70-90 lbs (though not as large as boisei in East Africa). A robustus differs from boisei in the shape of the nasals and browridge, but more significantly, in that robustus has bony pillars, or anterior pillars, on both sides of the nasal passage. This may be why some suggest that robustus is descended from africanus in South Africa while boisei had a different lineage as both South African specimens had nasal pillars while the East African boisei did not. Interestingly, an isotopic study in 1988 showed that robustus had eaten animal protein. Later studies showed that they probably ate termites or other grass eating insects using bones as digging sticks. 



Hominid Evolution
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Presentation Notes
It is important to remember that some of the hominids we have discussed may have cohabited the same regions and even habitats in Africa. We can see some of the hominids that may have coexisted in the above table. Evolutionary theory suggests that when this happens, one of the species will become extinct or that biological aspects of one of the species will diverge to exploit new food sources – such as the robust Australopiths or Paranthropines developing chewing adaptations to exploit tougher foods. This type of cohabitation can be seen in modern forests where chimps and gorillas coexist.It is also interesting to note that these hominids may have been smarter than was previously thought. As mentioned earlier, stone tools may have been associated with A. garhi and other stone tools have been found at sites in East and South Africa in the same strata and localities as other robust Australopithecines. The hand anatomy of robust Australopithecines suggest they may have been capable of fashioning stone tools, and in the 1960’s it was shown that other great apes fashion tools of their own, though none of stone. Stone tools don’t come into the archaeological record until about 2.5 mya, around the time of the robusts, and the hand anatomy of pre robust Australopithecines such as afarensis lack the thumb anatomy of the robusts and later Homo species suggesting that the robusts may have been the first users of stone tools. Further evidence will aid in clarifying this question.
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Presentation Notes
From the above graphics we can see that there are a number of possibilities as to how hominids evolved. Just as there was great diversity of apes in the Miocene, there was an abundant variety of hominids in the Pliocene. We may never know how large this assortment was due to fossil preservation but discoveries of new taxa and different forms of hominids continue. Some of the diversity may be due to the splitting of taxa through naming only, while other discoveries may be entirely distinct species.Given the above hypothetical phylogenies, it is clear there is little consensus and any of these trees may be possible. From all 4 trees we  can see that anthropologists are unclear as to where Sahelanthropus, Orrorin and Ardipithecus fit in the evolutionary phylogeny. A anamensis is considered the root in the first 3 phylogenies, leading to A afarensis, where all the trees continue. The differences between the fist three trees has much to do with whether one thinks that the robusts arose from a common ancestor, which would justify their own Paranthropus genus as in figures a and c, or if you split the Australopithecus genus based on East and South African roots where africanus gives rise to robustus in the south and afarensis gives rise to aethiopicus and bosei in the east. The 4th graphic at the bottom right perhaps sums the situation up the best with most of the lines containing question marks. Each discovery of a new fossil hominid or possible hominid changes our perspective on the evolution of hominids and so our trees and our perspectives on this evolution are likely to evolve as well.



Discussion Topics

Do you think there is enough evidence to 
support the hominid status of any of the 
early hominids? Sahelanthropus? Orrorin? 
Ardipithecus?

How do you think the Robust 
Australopithecines / Paranthropines should 
be classified? Why?
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