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Abstract

Traits and measures which were used in the past to define
fossil hominid species were repeated on extant primates to
determine if they were capable of distinguishing these primates
statistically.

Functional definitions of the terms species and genus were
derived to allow for analysis, and it was determined that only
morphological features could be utilized to study paleontological
materials.

The results of this study indicate that there has been a
significant amount of taxonomic overclassification in the past. After
analyzing the validity of the many traits used to define hominid
fossil species, it was concluded that only Australopithecus africanus
was a valid 'gracile’ hominid species, excluding A. afarensis. For the
'robust’ australopithecines, it was noted that the claims for the re-
erection of the genus Paranthropus were supported by this study.
Included within this genus were also three species, P. aethiopicus

(represented by KNM-WT17000), P. robustus, and P. boisei.

viii
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Chapter 1 - Background

1.1 Introduction

The field of human paleontology has been characterized, since
its very inception, by controversy, perhaps more so than any other
area of paleontology. It is a field dominated by a small number of
highly visible personalities who are often at great odds with each
other. Their disagreements often move into the public arena, further
enhancing the visibility of the antagonists, and to some extent the
study of human evolution. It is perhaps due to our close link to our
australopithecine ancestors that we have such an intense interest in
their study, and that they hold such public fascination. New finds
make headlines even today, and the naming of a new species is still
popularly received in newspapers and on television.

Much of the controversy surrounding the early hominids
revolves around taxonomy. Just how many species of hominids
existed in the Pliocene and Pleistocene, and how do we differentiate
them, are questions that have plagued human paleontology since the
late 1930's when Robert Broom was making his many discoveries in
South Africa. This debate rages unabated today, and in fact, it will be
shown that it has increased in magnitude and complexity, owing to
the many new fossil finds being made currently in both East and
South Africa. Rather than clarifying the taxonomy as was hoped, the
improvements in the fossil record have only served to provide us

with an ever more confusing picture.



It is understood that the study of palaeo-anthropology extends
farther than just the australopithecines, into our own genus, Homo.
However, the complicated history of Homo is beyond the scope of this
study. In the past, no fewer than 22 genera and 54 species (possibly
more) have been postulated as having been separate taxa in
numerous combinations, though today all are included within the
three commonly accepted species of Homo (Szalay and Delson, 1979).
This confused picture has been resolved to some extent by other
researchers. The main problem still existing today is the actual
phyletic relationship between Homo and Australopithecus. Since
most authors accept the two as representing a phyletic lineagé, i1s the
generic distinction warranted? This question cannot be answered by
the present study, but does present an interesting avenue for future
research. Most believe that the differences between the two genera
are in fact sufficient, but not all accept this view (e.g., Robinson,

1954, 1972a,b).

The Genus Australopithecus

The genus Australopithecus was for years typically accepted as
containing the following species:
A. africanus
A. robustus

A. boisei

based on Tobias (1967b) wherein he formally defined these as the species

of Australopithecus and discounted all others, including the genera




Paranthropus and Zinjanthropus. In spite of his work, there are today
numerous authors (e.g., Clarke, 1976, 1985; Grinc, 1981, 1985, 1988a,b;
Olson, 1981, 1985; Robinson, 1962, 1965, 1972; Susman, 1988; Wood and
Chamberlain, 1987) who still prefer to use the genus Paranthropus for the
"robust" species:

P. robustus

P. boisei

In 1978, the latest australopithecine species to be described,
Australopithecus afarensis was proposed by Johanson, et al. Today A .
afarensis has achieved widespread, though by no means complete,
acceptance. Therefore, the constitution of the genus Australopitﬁecus is
usually represented as:

africanus

robustus

. boisei

. afarensis

Quite often in the past, new genera and species have been named on
the basis of insufficient data, and by a questionable use of the generic or
specific distinction. Many of these hominid genera have been subsequently
placed within extant genera [e.g., Homo (Mayr, 1950; Brace and Montague,
1965; Wolpoff, 1975), Meganthropus (Weinert, 1950) into Homo,
Paranthropus (Broom, 1938) into Australopithecus, Paraustralopithecus
(Arambourg and Coppens, 1967) into Australopithecus, Plesianthropus
(Broom, 1938) into Australopithecus, Prdanthropus (Hennig, 1948) into

Australopithecus, Telanthropus (Broom and Robinson, 1949) into Homo,




Zinjanthropus (Leakey, 1959) into Australopithecus], and proposed species
have often been referred to existing species.

To obtain a brief glimpse at the disparate nature of australopithecine
taxonomy, the following is a list of genera and species that have in the past
been put forward, but today are subsumed within the four generally
accepted species of the genus Australopithecus (based in part on Szalay
and Delson, 1979). It is recognized that not all researchers will accept this
view, but it is the most commonly held one, and it is after all the purpose
of this study to determine the taxonomic standing of the

australopithecines. - These are the taxa that the author was able to locate:

Australopithec;ts africanus (Dart, 1925)
Australopithecus transvaalensis (Broom, 1936)
Plesianthropus transvaalensis (Broom, 1938)
Paranthropus robustus (Broom, 1938)
Australopithecus (Paranthropus) robustus (Broom, 1938)
Africanthropus njarasensis (Weinert, 1939)
“Australopithecus prometheus (Dart, 1948)
Australanthropus africanus (Heberer, 1948)
Prdanthropus spp. (Hennig, 1948)

Praeanthropus africanus (Senyiirek, 1955)
Paranthropus crassidens (Broom, 1949)
Telanthropus capensis (Broom and Robinson, 1949)
Meganthropus africanus (Weinert, 1950)

Homo transvaalensis (Mayr, 1950)

Hemianthropus peii (von Koenigsvald, 1957)

Zinjanthropus boisei (Leakey, 1959)




Australopithecus (Zinjanthropus) boisei (Leakey, Tobias, and Napier, 1964)
Tchadanthropus uxoris (Coppens, 1965)

Australopithecus (Australopithecus) »africanus (Howell, 1965)

Homo africanus (Brace and Montague, 1965, in part, nec Weidenreich,
1928)

Australopithecus boisei (Tobias, 1967)

Australopithecus (Paranthropus) robustus (Howell, 1967)
Paraustralopithecus aethiopicus (Arambourg and Coppens, 1967)
Australopithecus robustus (Howell, 1969, in part)

Homo robustus (Wolpoff, 1971b)

Australopithecus africanus (Cémpbell, 1972, in part)

Australopithecus crassidens (Howell and Coppens, 1976)

Australopithecus aff. africanus(Howell and Coppens, 1976)
Australopithecus afarensis (Johanson, White, & Coppens, 1978)
Australopithecus (Paranthropus) aethiopicus (Kimbel, White, and Johanson,
1988)

Ardipithecus ramidus (White, Suwa and Asfaw, 1995)

Australopithecus anamensis (M. E. Leakey, 1995)

We can see from this list that there have in the past becn 15 genera and
14 species names used in at least 30 combinations. There has obviously
been a great deal of shifting around of specific and generic names in the
past, a practice that continues today. Some of the species have also been
officie{lly reasserted at times. The increase in the number of newly
discovered hominid fossils will eventually require firm taxonomic

placement, so that resolution of this problem is increasingly necessary.




The status of Paranthropus is under considerable debate at the
moment, with some authors accepting it as a valid taxon (Clarke, 1976,
1985; Grine, 1981, 1985, 1988a,b; Olson, 1981, 1985; Robinson, 1962,
1963, 1972a,b; Susman and Brain, 1988; Susman, 1988; Wood and
Chamberlain, 1987). Most palaeo-anthropologists still prefer to place the
robust lineage within Australopithecus, but the number of authors
accepting Paranthropus is growing. There appears to be very little
discﬁssion regarding the genus concept, and little in the way of defining
characteristics. It is apparently presumed that the dietary adaptation of
the "robust"v australopithecines was different enough from the "gracile"
members that a generic distinction is warranted.

From its initial naming, the species A. afarensis (Johanson et al.,
1978) has been hotly disputed. Although there are numerous researchers
who accept it as valid, there are many who continue to argue against it
(Boaz, 1979, 1983; Day et al.,, 1980; Kennedy, 1980; Olson, 1981, 1985;
Tobias, 1980, 1981, 1983; Wolpoff, 1983). There obviously is still a great
deal of contention surrounding the taxonomy of the australopithecines.
This study provides a much more comprehensive look at all the various
members of the genus Australopithecus and their nomenclature. It will be
an attempt to resolve the current debate.

A re-evaluation of the systematics and taxonomy of the late Pliocene
and early Pleistocene hominids, particularly the australopithecines,
appears to be necessary, in order to help accommodate all the information
that is to be found in the new hominid fossils of southern and eastern
Africa, as well as the already known fossils. The criteria upon which new

species have been named in the past within Australopithecus were




examined in this study to determine if they are actually sufficient to

warrant a specific or generic distinction.

1.2 The Species Problem in Human Paleontology

Integral to this entire thesis is a discussion and definition of
the term species. To attempt to delineate the australopithecine
species without a precise understanding of the term would be to fall
into the trap this study attempts to illuminate. In the past, numerous
species have been defined based partly on an insufficient
understanding of exactly what species are, and how they are defined.
I will theréfore provide a detailed discussion of what the term
species means, what ideas and concepts of species have been used in
the past, and what I will be using as an operational definition of
species throughout this study. The most logical place to put such a
pivotal discussion as this is at the very beginning of the work, so that
the reader will have a full and complete understanding of what I
mean when I use the word species.

The term Human Paleontology will be used throughout this
study, rather than the more familiar Paleoanthropology. The reason
is that, according to Howell, "paleoanthropology, broadly conceived, is
concerned with investigations of the biological relationships and the
evolutionary history of the Hominidae, and of the development
among the Homindae of capacities and capabilities for culture
(Howell, 1967:471)." This thesis will deal only with morphological

features of the skeleton of australopithecines and of modern apes. No




attention will paid to culture, or to genetical-biological aspects of any
of the groups studied. Therefore, the term paleontology will be
applied, as it holds no cultural connotations, and generally (though

certainly not exclusively) deals with skeletal anatomical traits only.

1.2.1 Species - Historical Perspectives

The term species in biology has been the subject of intense
debate for the past 200 years, with a vast number of different
definitions being put forward by numerous different authors. For
thousands of years prior, people also sought to classify the natural
world around them, to order all the different varieties of flora and
fauna they saw. Obviously, the separation of various groups of living
organisms into groups based on some sort of similarity criteria is
important to people. In the 18th century the Swedish naturalist
Carolus Linneas categorized the biological organisms of the natural
world into different varieties, now commonly referred to as species.
In the late 19th century, Charles Darwin took this a step further and
proposed the mechanism by which species change and diversify,
namely, natural selection. However, in his book On the Origin of
Species Darwin fell short of the mark by not actually looking at the
multiplication of species, only their gradual evolution (Mayr, 1959b:
385; 1970:10). Over the years many different definitions of species
have continued to accumulate.

Originally, the term speCies was 1ll defined, being recently
borrowed from the field of geology in the mid 1800's. A species was

simply anything that was different from a similar such entity, e.g.,




one type of rock was a different species from another rock. The
biological connotations added to the term when it was first borrowed
were not fully realized. A species was thought by many to be an
abstraction, an arbitrary division of nature imposed by humans.
Darwin himself defined species as follows:

I look at the term species as one arbitrarily given for the sake of

convenience to a set of individuals closely resembling each

other, and that it does not essentially differ from the term variety

which is given to less distinct and more fluctuating forms. . . . The

amount of difference is one very important criterion for settling

whether two forms should be ranked as species or variety.

(Quoted in Mayr, 1959a:4)

Darwin failed to grasp a clear concept of species, and this
prevented him from uncovering the processes behind speciation,
from uncovering the true origin of species. Early Mendelianists also
denied the existence of species as real entities. This lead C. E. Bessey
to exclaim in 1908 that, "Nature produces individuals and nothing
more. . . . Species have no actual existence in nature. They are mental
constructs and nothing more. . . . Species have been invented in order
that we may refer to a great number of individuals collectively
(quoted by Mayr, 1959a:4)." Others felt that species were "a
community or number of related communities whose distinctkive
morphological characters are in the opinion of a competent
systematist sufficiently definite to entitle it or them to a specific
name (Regan, 1926, quoted by Imbrie, 1959:127)."

With the work of such researchers as Ernst Mayr and
Theodosius Dobzhansky in the late 1930's and early 1940's, the

understanding of the term species began to shift. It was realized that

species are in fact, real entities, and that they do exist in the real




world. A biological definition was formulated to take into account the
biological aspect that had been missing from previous formulations.
Ecology, populations, and genetics were factored into discussions of
species, and this in turn was assimilated into what has come to be
known as the Modern Evolutionary Synthesis. Numerous definitions
of species continued to proliferate, but most were simply variations

on Mayr's biological theme (to be discussed below).

1.2.2 Principles Underlying Species Concepts

All species concepts and definitions that ha?e been put forward
in the past are based on three underlying theoretical concepts (Mayr,
1959:11). These are the typological concept, the non-dimensional
concept, and the multi-dimensional concept. These form the basis for
all other concepts which have been put forward in the past. All are
derived in theory from the basic typological, non-dimensional, and
multi-dimensional underpinnings. A firm wunderstanding of these
underlying principles must be achieved before a definition of species

can be attempted.

The Typological Species Concept is the simplest.concept, as well as
the most prevalent concept, especially in history. It can be variably
referred to as the morphological species concept as well. Individuals
of a species are only reflections of one type, the shadows of the
Greek eidos (Latin equivalent = species) (Mayr, 1959a:11). This eidos
is constant, and variability of individuals has no effect on it.

Variation, in fact, is a result of imperfect manifestation of the idea, or
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eidos, implicit in each species. Morphological similarity is therefore
what defines the species concept (Mayr, 1970:11). The use of
morphological differences as species criteria is very different from
the use of morphological evidence. Morphological difference is not
the decisive criterion, even though it is commonly (and incorrectly)
used. This belief is very important to the field of human
paleontology, a matter to which I shall return later. This scheme, the
typological concept, cannot deal with intraspecific variation. This
concept sees species as only individual organisms, not as natural

populations.

The Non-Dimensional Species Concept looks at the relationship of
two coexisting natural populations that are sympatric and synchronic
(Mayr, 1959a:14). It possesses no dimension of time, or change
through time. This concept is based on distinctiveness, not difference.
This is generally the concept used by field biologists when they
separate different groups of animals in the wild. It is based on the
idea of reproductive isolation. Two populations that are incapable of,
or unwilling to, reproduce are considered different species. A species
in this idea exists only in relation to other such entities (much iike
the term brother only has significance in relation to another such
entity). It is unfortunately unable to deal with the dimensions of
space and time. Two groups of animals may be reproductively
isolated due only to geographical isolation, and would readily
interbreed if brought into contact. Also, and more importantly to the

paleontologist, the reproductive isolation of groups of fossil animals
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can never be known, be it with groups of fossils from sites separated

by long distances, or those separated by long geological time spans.

The Multi-Dimensional Species Concept considers species as groups of
populations that actually or potentially interbreed with each other
(Mayr, 1959a:16). The multidimensional species concept is the more
practical of the various concepts, and is better able to deal with
naturally occurring populations. In the past, systematists and
taxonomists such as Mayr believed that the multidimensional
concept was the closest to reality, but that it lacked scientific
objectivity.

A main factor in this concept is gene flow. It is gene flow that
defines members as belonging to the same species. Individuals of
different species can on occasion hybridize, but the offspring are
often sterile. Even if the offspring are viable, it is likely that they will
be less fit for survival. Either way, the genes of the two populations
are not likely to be transferred, i.e., there will be no gene flow. There
can be reproduction with no gene flow, therefore different species
can interbreed and still be separate species (Bock, 1986:33, 41; Mayr,
1963:551-2).

The practical application of the multi-dimensional concept is
problematic and requires arbitrary decisions to be made on the
specific status of particular populations (Bock, 1986:37). However,
this is the practical application of the species concept in the field of
biology, as opposed to the theoretical non-dimensional concept. It
takes into account gene flow between populations, as well as

temporal and spatial factors.
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1.2.3 The Biological Species Concept

Today, most biologists would agree on a definition of species
put forward by Ernst Mayr in 1942 which states, "species are groups
of actually or potentially interbreeding populations in nature which
are reproductively isolated from other such groups.." This definition
draws heavily upon the non-dimensional view, and is in fact a direct
derivative of it. The basic difference between species is reproductive
isolation. It is in the flowing of genes that the multi-dimensional
species concept makes its contribution to its derivative biological
species concept. However, the time frame that this gene flow adds is
still not sufficient to deal with the huge expanses of time that
paleontologists must deal with.

There are three main aspects of the biological species concept.
First, species are defined by distinctiveness rather than difference.
This looks at not just how species differ from each other in certain
features, but what actually sets species apart from each other, what
makes them unique. Second, species consist of populations instead of
unconnected individuals. The existence of populations was often
ignored, especially in paleontology, where the fossiis themselves
were named, with little consideration of the fact that these fossils
once belonged to distinct, living, breathing, reproducing, natural
populations, precisely like those that exist today. Third, the decisive
criterion is not fertility, but reproductive isolation of populations.
That certain animals of different species could potentially reproduce
was accepted (albeit, usually with reduced viability of the offspring);

however, in most situations this interspecific breeding would not
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occur. The animals would not recognize each other as potential mates
for various reasons discussed below.

Recently it has been noted that many biologists have not made
notice of the distinction between reproductive isolation and genetic
isolation (Bock, 1986:34). Reproductive isolation means only that no
gene flow exists between different species, not that they cannot
interbreed and produce hybrids (i.e., not that said gene flow cannot
happen). Bock has therefore proposed a new definition of species,
namely that, "a species is a group of actually or potentially
interbreeding populations of organisms which are genetically isolated
in nature from other such groups " (Bock, 1986:32). This means that
it is the lack of gene flow, not lack of reproduction that defines a
species.

Species, it must be noted, make up a reproductive community.
The concept of reproductive isolation that Mayr and many others use
relies on the isolation of two populations. This isolation can come in
the form of pre-mating or post-mating mechanisms (Mayr, 1963:57).
Post-mating mechanisms involve such aspects as infertility, hybrid
inferiority, and hybrid sterility.

Pre-mating mechanisms are those which serve to prevent
mating between different species from occurring. There are two main
concepts here that determine whether or not mating occurs; potential
mates do not meet, and potential mates meet but do not mate (Mayr,
1970:57). Mates do not meet because of such factors as habitat
isolation and seasonal isolation. Habitat isolation simply means that
two groups are sufficiently far enough apart that they will not meet.

The problem with this is, and Mayr notes this as well, that when the
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habitat isolation breaks down, hybridization occurs. This is a rather
troublesome point, in that the simple fact of distance is used to make
species boundaries. This is an arbitrary distinction, and the fact that
some animals are far enough away that they don't reproduce takes
precedence over the fact that they actually can reproduce.

Another factor is that habitat isolation and seasonal isolation
are not effective mechanisms in highly mobile animals, such as
hominids. We can see that among human populations, even though
they do not meet through geographic isolation, they are still
considered to be conspecific. A more objective distinction is
definitely needed. With regard to seasonal isolation, differences in
the breeding season can prevent interbreeding. Mayr admitted that
the actual contribution of seasonal isolation is largely unknown
(Mayr, 1970:58), and this concept seems to be most commonly
applied to insects and water dwelling animals such as fish.

The second set of pre-mating mechanisms are ethological, or
behavioral, barriers. To Mayr this was the largest and most
important isolating mechanism (Mayr, 1969:316). Incompatibilities
in behavior between species constitutes an effective barrier.
Particuiar regard is given to courtship rituals that males and females
of different species exhibit in order to attract mates. Visual stimuli,
such as bright coloring etc., are considered, but these factors have
limited utility with regard to hominids, and the same can be said for
auditory stimuli (both appear to have the most utility for insects and
birds).

Behavior is the most important factor. Males of a species will

engage in some sort of courting activity until they receive stimuli
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from a potential female mate that copulation can begin. If this return
stimuli is not presented, mating will not occur. Two different species
are thought to display different mating behaviors, so that mating will
not occur between two different species since there is a lack of the
proper stimulus and response necessary (Mayr, 1970:62). In Mayr's
view, behavioral differences occur to prevent hybridization between

closely related species.

1.2.4 The Evolutionary Species Concept

Although the biological species concept is the most widely
accepted species concept today, it is by no means the only one. Many
have sought to answer one of the major failings of this concept, its
inability to deal with fossil lineages. In 1961, George Gaylord
Simpson introduced his Evolutionary Species Concept. The intent of
this concept was to be able to deal with paleontological species as
well as neontological species. Simpson stated that, "An evolutionary
species is a lineage (an ancestral-descendant sequence of

populations) evolving separately from others and with its own

(V]
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unitary evolutionary role and tendencies (Simpsen, 1961: i
It was later modified by Wiley to read that, "A species is a
single lineage of ancestral-descendant populations of organisms
which maintains its identity from other such lineages and which has
its own evolutionary tendencies and historical fate (1978:18)."
This new species definition essentially gave time depth to the

idea of species. A problem inherent to this idea was noted originally

by Simpson in that if you begin with a species, it can be traced back
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through time all the way to the beginning of life on this planet.
Simpson avoided this regression in classification by stating that
paleontologists must subdivide evolutionary species into arbitrary
temporal species. This was what in essence was already being done
by most paleontologists, and the new species concept attempted to
codify this practice. Many rejected this idea of necessary arbitrary
divisions, and the concept was not widely adopted.

In 1978, Wiley attempted to revive the evolutionary species
concept, this time using the new idea of punctuated equilibrium to
divide species. Punctuated equilibrium, in its simplest form, states
that species throughout evolutionary history undergo long periods of
stasis, where little evolutionary change takes place (the equilibrium).
Then, at certain critical . points, rapid evolutionary change takes place,
usually as a result of a shift in environment, or the reproductive
isolation of a small descendant population (the punctuation - for a
much better discussion of punctuated equilibrium, please refer to
Eldredge and Gould, 1972). This idea is essentially a paleontological
view of Ernst Mayr's allopatric speciation model, whereby a daughter
population becomes separated from the. larger parent population and
undergoes differential evolutionary change, due to its reproductive
(geographic) isolation. When the two species are again able to contact
each other, they are no longer able (or willing) to mate with each
other (Mayr, 1982:1122).

This species concept, in spite of its subsequent reformulation, is
still laden with difficulties, not the least of which is the fact that
many researchers do not accept the theory of punctuated

equilibrium to be valid (see Gingerich, 1984, for a critical review of
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punctuated equilibrium). That removed, the necessity of arbitrary
species distinctions seems to remove the necessity for this new
concept, as this practice is already widespread. In spite of its attempt
to reconcile species and paleontology, this concept has not received

wide acceptance.

1.2.5 The Competitive Species Concept

This concept was put forward in 1975 by Michael Ghiselin as a
radical solution to the species problem (although he gave his idea no
name - I have named it such in my all too human need to classify).
Ghiselin defined species as "the most extensive units in the natural
economy such that reproductive competition occurs among their
parts (Ghiselin, 1975:538 italics mine)." The key factor for Ghiselin
was not morphological or genetical similarity but, rather, mode of
competition. He believed species to be individuals rather than
collections of organisms. Species names were proper names and, as
such, no name could be taken to imply the activity of the individual.
The potential interbreeding of species no longer mattered, as it is of
little importance whether an individual is interbreeding at any given
moment. All members of a species are competing reproductively
with all others (Ghiselin, 1975:538). Species do not have defining
properties, and their constituent organisms are parts of the greater
individual.

Essentially what Ghiselin was looking at was defining species
based on their reproductive competition. Organisms that competed

with each other for reproductive activities would be considered
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conspecific. It matters little what other species are doing in relation
to each other, as the definition in this case is internal to the group. I
am considered an individual entity, even though I am composed of
numerous different biological systems, or dividing even further,
trillions of separate cells. I function as an integrated system,
regardless of what my numerous internal divisions are doing. The
same was held for species. The actions of organisms simply went
towards making up the corporate whole, the species. The species as
an individual has no defining characteristics for its parts (my heart
and my liver are two entirely different and non-comparable organs,
yet they are still part of the greater whole). Morphology and genetics
were no longer relevant, only reproductive competition.

On a philosophical level, this concept makes sense,. and many
agreed with its tenets, but actual application became difficult.
Ghiselin provided no mechanism for implementing his ideas, or any
indication of how to go about renaming all known animal species. It
is one thing to define a concept, but quite another to go out and
define the reproductive competition required by this concept.
Beyond this, and more germain to this discussion, is the fact that this
concept falls quite short of providing a solution for paleontolcgy.

The reproductive competition of extinct species will likely
never be known. The ecological niche of fossil species can only be
guessed at in a very incomplete way. We will never be able to know
»all'that would be required to utilize this concept in paleontology, and

it is here that this concept becomes untenable.
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1.2.6 The Species Problem in Human Paleontolo,c:y

Rather than looking at variable interbreeding populations,
human paleontologists are normally only able to consider
morphological differences between fossil specimens. The biological
species concept is difficult to apply to fossil representatives about
which we have little information on behavior patterns (Kimbel,
1991:361). Therefore, in human paleontology, in order to
demonstrate consistency in the fossil record, we must look primarily
at morphological characteristics, and we must make our
determinations based on these similarities without information on
the reproductive isolation that may or may not have existed. We are
essentially left with only a morphological concept for which we can
have little information on the reproductive behaviors or the
population gene pool of the organisms. The separation of genera is
even more difficult because a genus is arbitrarily stated by some as
being a radical difference in econiche, while others consider it to be a
significant morphological difference. Since species are difficult to
define objectively, the problem for genera is even more pronounced.

Certain aspects of the biological species concept can still be
applied, however. Human paleontologists must remember that the
fossils with which they deal belonged to populations; they were not
isolated individuals. As well, the variability inherent in all species
today, especially the primates, must be considered when analyzing
the differences and similarities between the various fossils that are
being studied. In the past, variability of a population was often not

recognized, and new generic and specific names were given to almost
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all new finds. As the hominid fossil record grew in size, the amount
of recognized variability within the australopithecines was extended
so that most researchers accept that all individuals now fif within the
genus (sometimes genera) and a small number of species of
australopithecines.

In the field of paleontology (including human paleontology),
the problem of the recognition of species is particularily accute. With
precious little evidence regarding the behavioral aspects of the
various species being studied, the biological species concept appears
to be of limited applicability. However, many believe that all is not
lost, and that this concept does have something to offer the
paleontologist (Imbrie, 1959:126; Mayr, 1970:19). Accepting that
most fossil specimens are assigned to species based on morphological
criteria, Mayr noted that most interpretations of the fossil material
involve detailed use of ecological parameters such as, population
dynamics and econiche (Mayr, 1959b:384).

There are numerous other authors who also accept the use of
morphological criteria for the delineation of species. In spite of the
insistence of the biological species concept upon reproductive
isolation (a factor that can never be unequivocally determined in
fossil species), and the ignorance of morpholgical criteria, Love has
stated that, "[the] discovery [of the breakdown of morphological
distinctiveness when subspecies hybridize] may seem to explain the
futility of using morphological characters as a basis for definitions of
species; but when such traits have become fixed by reproductive
isolation and changed or added to by further evolution, they become

most useful tools in distinguishing the genetically closed systems
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- (Love, 1964:35)." Essentially, after speciation has occurred, be it
through cladogenesis or even anagenesis, the morphological
distinctiveness that develops in each species can be used to define
sald species.

Imbrie defined the species that paleontologists must work with
as transient species, which is a correlate of Mayr's non-dimensional
species. Through various biases in the fossil record, paleontologists
are able to look only at slices in the evolutionary history of a given
species, usually from an isolated locality, creating these transient
species (Imbrie, 1959:131). Often, however, enough fossils can be
obtained to shoW gradual morphological change in a series of fossils,
and it is in this aspect that, again, morphology plays a distinct and
important role. Morphological evidence is the single most important
criterion in the determination of species in the fossil record. It is the
principle evidence of the primacy of evolution in the explanation of
the diversity of life (Gingerich, 1985:28).

In their recent discussion of evolution and species
discrimination in the fossil record, Rose and Bown (1986) came to the
conclusion that gradual phyletic change ruled the day, and that
punctuated equilibrium, with 1long periods of stasis (litile
evolutionary change) and events of rapid evolutionary change
(punctuations) was not evident in any of the fossil species they
studied. This conclusion is of great sigﬁificance in the discussion of
species. Their conclusion implies that species boundaries will be
quite nebulous, and may have to be arbitrarily imposed (Rose and
Bown, 1986: 119). As fossil records of different groups improve, the

species boundaries will become increasingly obscured, and if a
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perfect fossil record could be found extending back millions of years,
no speciation event would be detected, even though fossils sampled
at different intervals might show drastic differences.

The basic point of their work was that arbitrary divisions must
be imposed by the paleontologist in order to avoid such an absurd
reduction. Simpson pointed out this same dilemma when he outlined
his evolutionary species concept, and he came to the very same
conclusion, that indeed, arbitfary species distinctions must be made.
Rose and Bown went even further when they "emphasize that species
considered distinct by established criteria are no less distinct if
evolutionary intermediates can be demonstrated (1986:121)." This
seems a difficult idea to accept, and it appears to controvert both the
biological species concept and the effort of scientific enquiry.
Arbitrarily defining species based on "established" criteria, with no
allowance for future discoveries to make any impact seems somehow
wrong, both methodologicaly and intuitively.

Despite the shortcomings of the biological species concept when
applied to the fossil record, it is still of inestimable value.
Morphological criteria are valid for use paleontologically, provided
the interpretations of the fossil record are based on biclogical
premises. It is therefore under this assumption of the validity of
morpholdgical criteria for species distinction that this study will be
performed. Since all species and genera of early hominids (actually,
all fossil species) are and were defined on the basis of their
morphological characteristics, these very characteristics are equally
valid for testing the specific status of the australopithecines. Species

distinctions can be made comparing morphological variation of
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fossils. The trick then becomes how to decide exactly which
morphological characteristics to use. This is the main premise of this
thesis, to determine which features, traits or characteristics are
actually capable of separating out hominid species in the fossil
record. The pool of traits to be analyzed was gleaned from the
literature available on early hominids, and it is from these traits
used to define hominid species in the past that I will attempt to
extract valid morphological definitions of australopithecines.
Therefore, for the purpose of this thesis, I will define a species
as does Mayr: species are groups of actually or potentially
interbreeding populations in nature which are reproductively
isolated from other such groups. However, owing to the difficulties in
this approach outlined above, I will add to this the idea that
morphological characteristics are in fact capable of separating out
these biological species. Species are groups which are reproductively
isolated, but they are also morphologically distinct. The first premise
of this study is that these differences in appearance will manifest
themselves in numerous ways (i.e., many different traits), and can be
measured and analyzed to provide us with a determination of
different species. The second premise then becomes to determine
exactly which traits and characteristics are valid for distinguishing

between different fossil species.

1.3 The Problem and Research Obijectives

In the past 70 years, since the naming of Australopithecus

africanus by Dart in 1925, many new hominid species have been
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named on the basis of long lists of morphological characteristics.
Little or no attention was paid to the taxonomic valency of these lists,
or whether or not the traits used were in fact capable of separating
out different species. An historical reassessment is required to decide
which of the various australopithecine species were in fact originally
based on valid criteria, and which were perhaps named using traits
that are unable to distinguish between extant species.

The first step in performing this reassessment will be to review
in the literature the taxonomic designation of all the species now
located within the australopithecines, including Australopithecys
africanus, A. robustus, A. boisei, and A. afarensis, as well as the many
that have fallen by the taxonomic wayside throughout the vyears.
Close attention will be paid to the exact characteristics utilized to
define each species. A comprehensive list of all defining
characteristics for each species of the australopithecines will be
compiled. These traits will then be used in outgroup comparisons to
determine their taxonomic validity.

As far back as 1965, the call for outgroup comparisons like
those to be performed in this study went out. As Simons and Pilbeam
pointed out, "in order to establish a valid species it should be
necessary to show characters in the available fossil material which
purport to be of the same magnitude as those which separate related
living species (Simons and Pilbeam, 1965:101)." This is precisely
what this study intends to do, because it is my precisely my
contention that the practice outlined here has not been followed in
human paleontology. Species have been named on the basis of often

long trait lists, but never with an eye towards the validity of these
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characteristics, i.e. the ability of the traits to separate out modern
species. I will therefore review the taxonomic naming of each of the
australopithecine species, and determine which of the traits are
capable of distinguishing between some of the closest relatives of the
australopithecines, the great apes.

In an article lamenting the poor state of species discrimination
in human paleontology, Ian Tattersall commented upon the seminal
article of Simons and Pilbeam (a portion of which was quoted above).
He felt that most anthropologists had failed to take this worthy
advice, and had instead focused on intra-specific variability
(Tattersall, 1986:166). Species-defining traits were usually compared
to a single related species to decide if the amount of variation seen in
the fossil species was greater or less than that seen in an extant
species. Tattersall, however, felt that there was no consistent
relationship between speciation and morphological change
(Tattersall, 1986: 166). He did, at any rate, accept a certain amount of
morphological generalization from living to extinct taxa.

The point of Tattersall's work, and more expressly Simons and
Pilbeam's, remains that comparisons between the closest living
extant taxa to the australopithecines, the great apes, must bc made.

This thesis will therefore utilize the advice of Simons and
Pilbeam, and look at interspecific (between-species) comparisons of
traits, not at intraspecific (within-species) variation of the same
traits. I will apply the traits used in the past to determine whether
or not they are capable of separating out modern species. Traits used
to delineate new species in the past that cannot separate out modern

species will be considered insufficient for a specific distinction. This
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will be a test to determine if the characteristics used to name the
different species of Australopithecus were valid, i.e., if they can
distinguish between modern species.

For example, if, in the description of a new species (like
Australopithecus afarensis), it was claimed that "presence of a
diastema, strong alveolar prognathism, and third metacarpal lacking
a styloid process" separated this species from all other known species
of australopithecines, then these measures would be used to test
whether they were capable of discriminating between species of
great apes (Pan paniscus vs. P. troglodytes). If these traits were
capable of distinguishing between two species of the same genus of
ape, then they would be accepted as indicating a valid species. If
they could not distinguish the two species, then the validity of the
species they define would be questioned. Complexes of traits used to
define species will be compiled and tested to determine if they in
fact are capable of differentiating modern species, and whether their
use for separating paleontological species is acceptable.

It must be made clear at the outset that I will not be studying
the expression of traits as they are claimed for the
australopithecines. It is of little importance tc this particular study
whether Australopithecus africanus has larger teeth than
Australopithecus afarensis, or whether Paranthropus possesses a
sagittal crest while Australopithecus does not. What is important is
whether or not the trait itself (in any expression) will be capable of
separating out two species or genera of extant apes. Can tooth size,
irrespective of who possesses the larger or smaller, separate species

of primates, or can the presence or absence of a morphological
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feature distinguish between modern taxa. Therefore, discussions of
different relative expressions of traits will be ignored in favor of
analysis of the taxonomic value of the trait itself.

The category "genus" has been poorly studied in the past. Most
researchers accept it as an abstraction, an arbitrary lumping of
species that seem to be closely related to each other. Simpson has
defined a genus as:

.. . a group of species believed to be more closely related among

themselves than to any species placed in other genera. Pertinant

morphological evidence is provided when a species differs less

Jrom another in the same genus than from any in another genus.

When in fact only one species of a genus is known, that criterion

is not available, and judgement may be based on differences

comparable to those between accepted genera in the same

general zoological group. (Simpson, 1963:8; italics mine)

Essentially, genera are to be considered more variable than
species.

Since morphological criteria are still acceptable (again, with
fossils morphological traits are almost all that is available to be
studied) the difference between genera will be . studied by
comparison between Pan troglodytes and Gorilla gorilla. Those
features unable to distinguish between the two genera of great apes
will be considered invalid for a generic distinction within the
australopithecines.

This being said, I realize that someone with an even
moderately different definition of the arbitrary category that is the
genus will be able to disp'ute this methodology. My only response to
this can be that I am attempting to maintain internal consistency

within this study. I will use the same methodology for both specific

and generic distinctions. I am justified by the preceding definition of
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genus to use this methodology, and am confident that I am properly
applying a singular scientific principle which is logically consistent.
Any disagreement must be with my theoretical definition of genus,

not with my scientific methodology.

1.4 The Great Ape Comparative Model

The relevant question at this point becomes, which taxa to use
for rhy extant outgroup comparison. The answer has been alluded to
above. For the specific distinctions I will be comparing Pan
troglodytes and P. paniscus, and for the generic distinctions I will be
comparing P. troglodytes and Gorilla gorilla.

I had considered using Homo sapiens as an outgroup
comparison as well, but decided against it. Although modern humans
are the closest living relatives to the australopithecines, their
inclusion in this study. would likely have skewed the results. Humans
have undergone a different sort of evolution than most animals, that
being evolution directed by our extreme reliance on culture and
technology (not to be cenfused with the anthropoiogical theory of
cultural evolution).

What is meant by this is that, as a result of our all
encompassing reliance on culture for survival, we have undergone
changes not seen elsewhere in the natural world. For example,
certain deleterious genotypes which would otherwise be selected
against in nature flourish in modern populations as a result of much

improved medical care.
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Another example can be seen in the differential diets of human
populations on this planet. In Nortﬁ America, most inhabitants
(certainly not all) receive an optimal diet and excellent health care.
In areas of Africa (for example) an optimal diet cannot be achieved,
nor is there adequate health care. This factor alone can account for
many of the physiological differences that are evident in skeletal
populations of the two respective areas. Our reliance on culture has
introduced artificial morphological differences which might well
mask real interspecific variation of other primate species, and would
likely produce spurious results. For these reasons (plus numerous
others examples), humans have been left out of this study.

This then leaves us with the great apes as the closest living
relatives of the now extinct australopithecines. Chimpanzees (Pan
troglodytes and P. paniscus) have long been considered to be the
closest living relatives of humans, and by logical inference, of the
australopithecines. Darwin placed the origins of human evolution in
Africa because the most similar morphological forms to ours were to
be found there, namely the great apes. In the seminal work on
primate classification, specifically within the Hominoidea, Simpson
stated that, "since the 19th century it has been the usual . . . opinion
that among the living mammals Homo is most closely related to Pan
(Simpson, 1963:25)." He further indicated that all kinds of new
evidence (including anatomical, karyological, biochemical, and
behavioral) strongly supported the same conclusion. He . placed
Australopithecus in an intermediate position between Homo and the

last common ancestor of both Homo and Pan.
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As recently as 1990 this close relationship between our genus
Homo and the great apes has been strongly supported (Goodman et
al.). The split between Homo and its last common ancestor with Pan
is normally placed somewhere between 4-8 million years ago (Myr),
though there is strong evidence for it being as recent as 4-5 Myr
(Sarich and Cronin, 1977:354; White et al., 1994:306).

Numerous different studies involving many different genetic
techniques have been performed, and all support a human-chimp-
gorilla clade. Of great importance here is the finding that genetic
distances derived from nucleotide sequencing as well as DNA
hybridization tests strongly support the phylogenetic analyses that
have been constructed using morphological data (Goodman, et al.,
1990:260). This would appear to be external vindication of the use of
morphological criteria for the analysis of fossil and extant species of
primates. Goodman et al. (1990) further found that there was
significant genetical and molecular evidence that humans and
chimpanzees shared a most recent common ancestor. The phyletic
position of Australopithecus between this last common ancestor and
ourselves, by inference, makes the chimpanzee the best extant taxon
for comparison. I therefore will use the chimpanzee for my outgroup
comparison.

The two species of chimpanzee, Pan troglodytes and P. paniscus
have both been recognized as valid species since 1929 when P.
paniscus was named by Schwarz. Pan troglodytes itself was named in
1779 by Blumenbach (Osman Hill, 1969:31). Numerous different
specific and generic names have been proposed over the .years for

the genus Pan, but today only these two species are recognized. They
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are, in fact, widely recognized, and I could find no discussion arguing
against these two species being separate. Most current authors accept
the two as quite valid, distinct species, both morphologically and
behaviorally (Chiarelli, 1968; Johanson, 1974; Kinzey, 1984; Osman
Hill, 1969; Schultz, 1969; Shea, 1984; Zihlman, 1984). Chiarelli noted
differences in the karyological structure of Pan troglodytes and P.
paniscus, and Schultz wrote a detailed analysis of the chimpanzee
skeleton wherein he noted numerous morphological differences
between the two species.

The species Gorilla gorilla will also be used in this study, as a '
comparison between genera of primates. Again, a distinct human-
chimp-gorilla clade is recognized (Chiarelli, 1968; Goodman, et al,
1990; Sarich and Cronin, 1977). The close relationship between the
three taxa is not often disputed. However, the actual relationship
between the genera Pan and Gorilla occasionally is. Most now accept
humans and chimpanzees as being slightly closer phylogenetically
than either is to the gorilla, though there are dissenting opinions
(Andrews, 1986; Brown et al., 1982; Marks, 1983; Templeton, 1983,
1985 - all see chimpanzees and gorillas as being closer to each other
than either is to humans). Some would see Pan and Gorilla as
. congeneric, subsumed under the genus Pan (Buettner-Janusch, 1963;
Mayr, 1950; Simpson, 1963; Szalay and Delson, 1979). This is a
minority opinion, but it does serve to illustrate the close
morphological and genetical similarities seen between the two.

Owing to this extreme closeness, I have chosen Gorilla gorilla
for my generic comparison. I feel that it is the closest other primate

group to the australopithecines, and will provide the best possible
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contrast. An additional benefit that arises with the use of Gorilla is
the fact that it is constantly characterized as more 'robust' than Pan.
Since the generic distinction I am comparing it to within the
australopithecines involves the ‘'robust" vs. "gracile" hominids, this
condition appears quite serendipitous. The comparability that I am
seeking is further enhanced by the fact that gorillas are larger and
more robust than chimpanzees. The dietary adaptations of the two
ape species also seems to closely approximate the hypothesized
dietary differences between the 'robust’ and '‘gracile’
australopithecines. It is these dietary differences that lead to many
of the morphological differences in the apes, and presumably the

australopithecines.
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Chapter 2 - Historical Analysis of Paleoanthropological
Research

2.1 Introduction

The study of the australopithecines has rather a brief history,
extending only as far back as 1925. It was in February of that year
that the genus Australopithecus was born, delivered by a young
Australian doctor in South Africa by the name of Raymond Dart. Dart
had been able to recognize that a small fossil skull of some sort of
primate infant which had been brought to him only a few months
before was significantly different than anything else that had ever
been seen before. It was not quite human, but neither was it a
chimpanzee or gorilla. Contrary to the prevailing beliefs at the time,
Dart claimed the tiny ape-like Taung Skull to be that of a human
ancestor, and he named it Australopithecus africanus, the Southern
Ape of Africa.

This claim of Dart's flew right in the face of every preconceived
notion of human evolution at the time. Humans, it was claimed by
such esteemed anatomists as Sir Grafton Elliot Smith and Sir Arthur
Keith, had evolved their lovely large brains first, and had only Iater
evolved the other particularily human characteristics of the teeth
and skeleton. Encephalization must have preceded hominization.
Proof of this idea was to be found in Eoanthropus dawsoni, the 'dawn
man' of Piltdown in Sussex, England. The fossils belonging to this taxa
‘clearly showed a human-like brain associated with very apelike

teeth. Our brains were the primogenitor of our species.
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The presence of the Piltdown remains presents two
considerations in the history of human paleontology. First, they
outlined exactly what the preconceptions of most eminent British
scientists of the time were. The Piltdown materials are now known to
have been a hoax, but for what purpose? Why go to all the trouble of
artificially creating these supposed human ancestors? The most
likely answer is that this was exactly what the perpetrators expected
to find anyway, so they were only helping science along (Tobias,
1992:257). Men such as Keith (whom Tobias believes to be the
perpetrator of the hoax; see Tobias, 1992) firmly believed that
eventually this exact type of human ancestor would be found. Our
enlarged brains were the first to arise, and it was these brains that
defined wus as separate from the rest of the natural world.
Subsequent discoveries have proven the fallacy of this conception,
and it is now widely held that the truly unique feature to set human
evolutionary history apart from other lineages is our bipedal mode of
locomotion. We have walked erect for at least 3.5 Myr, while
evolving large brains only in the last approximately 2 Myr.

The second consideration that Piltdown poses is that for 28
years, until its official debunking in 1953 (Weiner et al.,, 1952), it
presented a significant obstacle to the acceptance of Dart's
Australopithecus africanus in the general scientific community
(Tobias, 1985a:137). The Taung child exhibited features which were
exactly the opposite of the preconceived notions of the time. It
showed a dentition very similar to that of modern humans, while
possessing a brain not much larger than that of a chimpanzee. That

an ancestor of our own species had been so chimp-like, so recently,
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conflicted with the dogma of the age, and it was generally rejected
for many long years. This rejection was due partly, though not
entirely, to the existence of Piltdown.

Piled on top of the Piltdown forgery was the discovery in the
early 1930's of the Peking fossils in China (now attributed to Homo
erectus). Suddenly the exotic Orient became the center of attention
for the study of early human evolution, and again Africa was
snubbed in favor of a more agreeable locale. Dart's first visit to
England with his new find in 1931 was entirely eclipsed by the
announcements of new finds of Pithecanthropus (Homo) erectus
(Johanson and Shreeve, 1989:58). Few were convinced of Dart's
claims, with some notable exceptions which will be discussed in
detail below. It is from these inauspicious beginnings that the study
of the genus Australopithecus arose.

. In time, and with subsequent discoveries, Dart's assertions
have been proven to be, for the most part, correct. One of Dart's most
ardent supporters was a fiery Scottish geologist named Robert
Broom. Broom took it upon himself to augment the known fossil
record as much as he possibly could in South Africa. He opened
numerous new sites, and for almost every fossil found, proposed a
new name, a new species. It is with this legacy of overclassification
that this thesis will struggle. We can trace certain trends in the
literature of human paleontology which relate to new fossil finds and
the proliferation of taxonomic nominae. Broom was one of the most
exuberant and productive namers to grace the field of
paleoanthropblogy, and it was he who began the first trend of

overclassification within the australopithecines.
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It would appear that when there are new hominid sites
producing large numbers of new fossils, a splitting trend arises. New
fossil discoveries often result in new species being named, and
sometimes new genera as well. The exact cause of this
overclassification is not certainly established, but some guesses can
be made. Certainly the prestige of naming a new species is
significant, and claims have been madé that this is the reason for all
the splitting that goes on. Though this may be a factor, I do not
believe it to be the primary one.

As indicated in the introduction of this thesis, one of the key
reasons that fossil names accumulate almost as fast as fossil
specimens is that researchers are basing their names on different
and often incorrect notions of exactly what constitutes a species.
Exemplary of this is the work of Robert Broom. Broom apparently
utilized what to him was a proper notion of species, the geological
species. Different types of rocks, or fossils for that matter, were
named accordingly, based on any and all differences, no matter how
minor. Geologically this is a sound methodology, though not so
biologically. It is in the distinction between geological and biological
species that error crept intc Broom's interpretations of the hominid
fossil record.

As more and more fossils were found, the trend in naming
began to abate. Fossils that were once thought to belong to different
species became joined in one single species because intermediate
forms were found between different fossil morphs. The amount of
variation recognized within species was increased as it became

apparent in new fossil discoveries. It was eventually recognized that
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fossils did not have fo be identical to belong to the same species.
With the light of sober reasoning, a trend developed that saw the
number of hominid species being drastically reduced. Researchers
began to pay more attention to the similarities between groups,
rather than minor differences. Certain species and genera were sunk
within previously existing ones, and a more coherent picture of
hominid evolution began to emerge.

From the time of the naming of Australopithecus africanus
until approximately 1953, the trend in species naming continued. It
was in 1953 that the Piltdwon forgery was exposed. Subsequent to
this, and with the light of sober reasoning, more attention was being
paid to the defining characteristics of the hominid species, as well as
similarities between the species (not just differences). The exposure
and rejection of Eoanthropus allowed those researchers who had
previously been convinced of its legitimacy to take a closer look at
the fossil finds of South Africa. At this point as well, the next
generation of paleoanthropologists was being trained, and they
brought with them new insights and energy, and left behind the
preconceived notions of human evolution of the early 19th century.

N .
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The vyear 1953 not only brought with it t
Eoanthropus, but Telanthropus and Meganthropus as well, at the
hands of a young South African paleoanthropoloist, John T. Robinson.
Robinson brought with him new ideas on human evolution that
would change the field entirely, and bring about the transition from
almost random species naming (sites equalling species) to detailed

consideration of each and every new fossil. The following year, 1954,

brought about the demise of Plesianthropus, and set the stage for
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Robinson's new view about human paleontology. It is therefore in
1953, with the exposure of Piltdown, and the taxonomic reworking of
Robinson, that we see a shift in research design and implementation
in the field of human paleontology. From this point forward, new
species names would be very critically examined, and until 1978, not
a single new species name would gain acceptance in human
paleontology. A strong lumping trend prevailed, which would allow
for the closer analysis of other aspects of human paleontology such
as biomechanics, ecology, more detailed anatomy, etc. After the 1953
exposure of the hoax, more attention ‘was paid to the important
characteristics within the hominidae, as opposed to a continued
battle to contrast them with the other great apes.

Subsequent to 1953, new species names were still being
generated -  albeit at a slower pace - but most were met with
skepticism and never accepted. In a seminal work in 1965, Phillip
Tobias formally outlined the currently existing hominid species as he
saw them, variously sinking those nomina he saw as invalid. Further,
he gave firm morphological diagnoses of each species. New fossil
finds were now compared to the much enhanced measuring stick
that was the enlarged fossil record. The accepted species were
Australopithecus africanus, A. robustus, and A. boisei. These
remained the only accepted species until A. afarensis was named in
1978. Therefore, from 1953 until 1978, a lumping trend prevailed.
This trend coincided with a general reduction in the number of new
fossil hominids being discovered throughout Africa.

Discoveries of large numbers of fossils in East Africa, as well as

the naming of A. afarensis, has heralded a new trend of splitting
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which continues to this day. It thus appears that as new and large
quantities of fossils are recovered, new species are named. It is the
contention of this study that this trend in naming of new species is a
direct result of the recent spate of new hominid fossil discoveries
being made over the last 20 or so years in East Africa. This trend
follows the earlier one in South Africa in the 1930's and 1940's and
in fact mirrors it in many ways. It is also the contention of this study
that this trend will also abate, and that with the light of sobér
reasoning the recent proliferation of new species will end, and that
many will be referred to other previously existing species.

To this end, this study will look at the actual diagnostic criteria
used to define new species, and will analyze each characteristic with
an eye toward determining the actual taxonomic validity of said
characteristics. Each accepted species will be delineated, based only
on those traits which are capable of separating out extant primate
species. It is believed that many if not all of the species named since
(and including) A. afarensis in 1978 will be found to be lacking.

In order to accomplish this, I will begin by documenting the
trends outlined above. I will begin with the early splitting trend of
1925-1953. This will be followed by the later lumping trend of
1953-1978. Finally, I will look at the current resurgence in splitting,
from 1978-present. As complete an overview of published
paleoanthropological literature as possible will be compiled, along
with discussion of the contents of articles and stances of authors. The
positions (re lumping and splitting) of the researchers and the effects

of their work will be assessed, as will the effects that certain new
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fossils have on our understanding of hominid evolution, and the
ruling orthodoxy of the day.

It should be noted at this point that the term
"australopithecine” will be used quite regularily throughout this
work. The reason being that most of the different genmera and species
to be discussed below are now subsumed within the genus
Australopithecus. By employing the term australopithecine (with a
lower case 'a'), I intend to sweepingly refer to all the different taxa
which variably include Australopithecus, Plesianthropus, and
Paranthropus in one single category for ease of discussion.
Australopithecine is a derivation of the term Australopithecinae,
which indicated the existence of a distinct sub-family, separate from
Hominidae. Whether or not one still accepts the use of the sub-family
Australopithecinae, the term ‘australopithecine' itself is a commonly
used reference which encompasses all fossil hominids that are now
held within the genus Australopithecus (and for some Paranthropus),

and will be used as such in this study.

2.2 The Early Period 1925-1953 - The Splitting Trend

Prior to 1925, discussions about potential hominid ancestors
revolved more around their presumed closest living relatives than
their actual morphological condition. Arguments generally

concentrated on exactly which primate could be used as the likeliest
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ancestor, be it chimpanzees, gorillas, tarsiers, etc. (Miller, 1923). In
the absence of any firm genetical data such as we have available
today (e.g., DNA hybridization, gene sequencing, electrophoresis, etc.)
the true relationships of the primates were unknown, and virtually
all different types of primates have at one time or another been
proposed as possible ancestors. It was thought though, that the
closest living relative was the chimpanzee, and that humans shared a
last common ancestor with the chimps and gorillas just prior to their
separation from each other (Miller, 1923:244). However, the form of
the hypothesized human ancestor was open to so much speculation,
and no certainty could ever be held.

It was into this atmosphere of uncertainty, as well as the
prevailing dogma regarding early brain expansion as the pivotal
event in human evolution, that Dart introduced his species
Australopithecus africanus (Dart, 1925a). Although he placed the
specimen in the direct lineage between humans and apes, he
nonetheless felt that the Taung skull was closer to apes than to
humans, as can be seen in his naming it the 'southern ape' of Africa.
Still, it was an intermediate between living anthropoids and modern
humans (Dart, 1925a:195).

Dart listed a suite of characters that separated the skull from
known apes, and joined it more closely to humans, but he was
particularily interested in the aspects of cerebral development such
as the overall skull size, the relationship of cerebral length to facial
length, and the development of the brain as witnessed on the
accompanying cranial endocast. He attributed increased intelligence

for this creature over extant great apes, citing increased cerebral to
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cerebellar matter than that possessed by gorillas. Based ‘on the
forward positioning of the foramen magnum, he also advocated a
much more erect stance for these animals than the apes. He felt he
had vindicated the claim of Darwin that Africa would be found to be
the cradle of humankind.

The reactions to Dart's new find were immediate, and for the
most part, negative. The very next week replies had been published
in Nature by some of the leading anatomists and anthropologists in
the world. Sir Arthur Keith indicated that he did not accept the
position of Australopithecus africanus in the human lineage, stating,
"It may be that Australopithecus does turn out to be 'intermediate
between living anthropoids and man," but on the evidence now
produced, one is inclined to place Australopithecus in the same group
or sub-family as the chimpanzee and gorilla. It is an allied genus
(Keith, 1925a:234)."

Grafton Elliot Smith indicated that he required further evidence
to accept Dart's claim, but at the time felt that, "it would be rash to
push the claim in support of the South African anthropoid's nearer
kinship with man (Smith, 1925:235)." He further stated that the size
of the brain placed Taung on the same plane as chimps and gorillas.
Sir Arthur Smith Woodward also agreed that the skull appeared to
be more closely allied with chimps and gorillas than humans. He also
strongly lamented Dart's choice to amalgamate Latin and Greek
words to produce the name Australopithecus. _

The fourth and final comment made on Dart's find came from
W. H. L. Duckworth. He appeared much more receptive to the idea of

Australopithecus being a hominid ancestor, though he was by no
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means convinced. It is interesting to note that all the replies with the
exception of Duckworth's were made by individuals very much
involved in the analysis of the Piltdown remains. It is even more
interesting to note that the only one of these four commentators to
actually mention Piltdown was Duckworth (1925:236). It is quite
1ikély that the vested interests these men had in Piltdown may have
colored their views in this matter. They had their preconceived
notions about human evolution, and these may quite well have
prevented them from objectively reviewing Dart's material. The
impossibility of fitting such a small brained ancestor into their
desired large brained lineage ceftainly seems to have slanted their
opinions.

Whereas Sir Arthur Keith's first response was somewhat
cordial, his next discussion of the Taung skull was much more biting.
In mid-1925, Dart allowed a plaster cast of the Taung skull to be
displayed in Wembley Hall in London. Keith apparently became quite
annoyed that he was not granted special access to the cast, and in
fact had to mingle with the common folk to get a view of it (Johanson
and Shreeve, 1989:56). In an article in Nature in July, 1925, Keith
stated:

An examination of the casts exhibited at Wembley will satisfy

zoologists that this claim is preposterous. The skull is that of a

young anthropoid ape -.one which was in the fourth year of

growth - a child - and showing so many points of affinity with

the two living African anthropoids - .the gorilla and the

chimpanzee - that there cannot be a moment's hesitation in

placing the fossil form in this living group. At the most it
represents a genus in the Gorilla-chimpanzee group.
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Incidentally, in the above mentioned single page article, Keith made
reference no less than five times to being forced to view the remains
in the show case at Wembley. He was by no means convinced of the
Taung skull's place in human evolution, and stated that only Java
man (Pithecanthropus, now Homo erectus) was the only known link
between man and ape (very strangely making no mention at all of
Eoanthropus in this respect, in spite of its very simian jaw, that of an
orang-utan; Dart had made préminent mention of the chimp-like
appearance of Piltdown in his original article).

In a reply to Keith's criticisms, Dart (rather scathingly)
indicated that the traits he outlined, in fact, were very different from
anthropoid apes, and that it is "not the quantity so much as the
quality of the brain that is significant” (Dart, 1925b:462). He felt that
Taung skull was significantly different from apes in such crucial
ways that Keith's criticisms were unfounded. He further likened
Keith's refusal to accept Australopithecus to Huxley's refusal to
accept Pithecanthropus when it was first proposed. Dart's confidence
in his appraisal of the Taung skull was both complete and admirable.
Keith replied (1925c¢) that he still believed Dart's claim to be
"preposterous”, and that the geological age presumed for Taung made
it far too recent to be an ancestor to anything other than some form
of chimpanzee or gorilla. By this point the discussion between the
two had become rather "heated."

Robert Broom had immediately acknowledged the Taung skull
as a human ancestor, and although he was almost 70 years old in
1925, he determined to become a great anthropologist (he already

considered himself to be the best paleontologist who had ever lived
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(Johanson ans Shreeve, 1989:64) - he had published a great deal of
extremely important work regarding the transition of reptiles into
mammals). Still, it would not be until 1936, when Broom was already
80 years old, that he would make his greatest contributions to
human paleontology. However, in 1925, he felt that Taung was a true
"missing link" in spite of his assertions that the age of the cave it was
found in was rather recent. In an accompanying phylogenetic tree, he
placed Australopithecus in a lineage extending through ann.thropus
all the way to Homo.

As a tribute to Broom's brilliance as a comparative anatomist,
mention must be made of his discussion of Piltdown. He indicated
how remarkably similar Australopithecus teeth were to Orang-utan
teeth, and then further made mention of the great similarity
between Australopithecus and Eoanthropus (Piltdown was shown to
later have had an Orang-utan mandible), thus noting the Orang-utan
connection (though not explicitly). He further claimed that,
"Eoanthropus has a human brain with still the chimpanzee jaw
(Broom, 1925:571)." Although Broom did not know that Piltdown was
a fake, he recognized from the beginning the association between it
and the primates from which it was fabricated.

The first foreign scientist to visit the site of Taung and view
firsthand the new skull was Ales Hrdlicka, founder of the American
Association of Physical Anthropologists. Although he was quite
impressed with the skull, he nonetheless considered it to be no more
than a "new species, if not genus, of great apes (Hrdlicka, 1925:392)."
He clearly felt that its relationship to the apes was much stronger

than to humans, and that it was certainly not a "missing link". As to
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the age of the site, he felt that the answer could only be achieved |
after the many fossil baboons from the same site had been
adequately studied and compared to other known fossil varieties.

By June of 1925, more detailed analyses had been performed.
W. J. Sollas compared the lateral profile of the Taung skull with those
of chimpanzees and was able to exclaim that "It is abundantly clear
that in a number of significant morphological characters, such as
complete absence of the frontal torus, position of the nasion, greater
magnitude of the parietal arc, reduced prognathism and shortening
of the maxillary region, Australopithecus makes a nearer approach to
the Hominidae than any existing anthropoid ape (Sollas, 1925:909)."
It would appear from this statement that he was willing to accept
Taung as a possible human ancestor. This study was later expanded,
and Sollas again claimed a position in the human lineage for
Australopithecus, stating that, "the Taung skull was that of an ape
more like man than any other ape yet known (Sollas, 1926:10)."

The following year Dart published a more comprehensive
report on the significance of the Taung child. He gave a much more
detailed description of the site of Taung, and of the geology and
dating of the area. He also discussed what he felt was the ecoiogical
adaptation of Australopithecus, namely that of a chimp-like animal
that relied on hunting and manual manipulation of its environment,
and that could survive, by virtue of its enhanced brain, in the harsh
environment that was proposed for the time in which it lived (Dart,
1926:321). Again, mid-sagittal sections of the Taung skull, an orang-
utan skull, as well as a chimpanzee and gorilla skull, were compared,

and it was determined by Dart that although the Taung skull was
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closest to the chimpanzee condition, there were enough differences of
a significant value to separate Australopithecus into a different
genus and probably a separate family intermediate between the
chimpanzee and what was at the time known as Pithecanthropus
(now Homo) erectus (Dart, 1926:327).

By 1930 (and in fact today), the question of the geological age
of the Taung deposit had not yet been satisfactorily answered.
Originally it was thought by Dart's critics that the cave the skull had
been discovered in was of rather recent age, and that therefore the
skull was too young to be a human ancestor. In 1925 E. L. Shwarz
had claimed that the Taung skull was that of a recent primate that
had been caught and eaten by "Rhodesian man". In 1930, Robert
Broom indicated that he strongly felt the deposits to be Pliocene
(Broom, 1930:814), thereby revising his earlier date. It was around
this time, the early 1930's, that Broom became very active in the
search for South African hominid fossils, and Dart's leading champion
in the cause of Australopithecus africanus. He would soon discover a
number of new and exciting sites which would serve to further
bolster the claim of Australopithecus africanus against Eoanthropus
from Piltdown, which had failed to account for any new fossils since
the time of Charles Dawson's death in 1916.

Sir Arthur Keith's 1931 book, New Discoveries Relating to the
Antiquity of Man took Dart's Taung skull to task, devoting the first
six chapters of the book to a discussion of the fossil. Keith began by
claiming that the Taung cave was far too recent to yield a human
ancestor, and that "indeed it is possible, if not probable, that when

the Taung skull became embedded in a cave at Buxton, fully evolved
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man was already an inhabitant of the Harts Valley (Keith, 1931:45)."
Morphologically as well, Keith felt that "in all its essential features
Australopithecus is an anthropoid ape". . . and that "the features
wherein Australopithecus departs from living African anthropoids
and makes an approach towards man cannot be permitted to
outweigh the predominance of its anthropoid affinities (Keith,
1931:53)." Regarding the size of the brain, Keith felt that ". . . in the
matter of brain endowment Australopithecus stands far above the
chimpanzee; it was the equal, if not the superior of the gorilla, but
falls far short of any standard which can be regarded as human or
even prehuman (Keith, 1931:67)." Keith was still of the opinion that
brain enlargement was the hallmark of human evolution, and that
annthropus, Pithecanthropus, and Sinanthropus were what should
be expected in a human ancestor.

Keith next proceeded to compare the Taung skull to skulls of
chimpanzees and gorillas and reached the conclusion that "our
comparison of skull profiles has led us to a definite conclusion, viz.
~ that the affinities of Australopithecus are to be sought for amongst
anthropoid apes, not among known human or humanoid forms (Keith,
1931:98)." He came to this conclusion in spite of his
acknowledgement that there were no supra-orbital ridges at all on
the Taung skull, that in many of the cranial measures he made the
Taung skull was well beyond the comparative chimpanzee measures,
and that the pterionic region in Australopithecus was essentially
human in nature. This final point caused him to admit that "in the
arrangement of bones in the region of the pterion the Taung skulls

reveals a human feature and gives support to Dart's contention that
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Australopithecus should have a place in man's ancestry (Keith,
1931:93)." When compared to a gorilla, Keith again made notice of
the lack of supra-orbital ridges, as well as the receding nasal region
of Australopithecus, and the diminutive size of the mandible
(compared to the gorilla). In spite of these important differences, he
againk claimed the anthropoid status of Australopithecus.

When discussing the palate and dentition of the Taung skull, it
was noted that "in size the palate of Australopithecus makes a nearer
approach to the human condition than does that of either the
chimpanzee or the gorilla. In ratio of palatal area to cranial capacity
it is also more human (Keith, 1931:105)." Also, "in its bicanine width
and in the development of its milk canines Australopithecus is more
human than either the chimpanzee or the gorilla (Keith, 1931:106)."
It was only in the length of the palate that Australopithecus fell into
the anthropoid region. Also, estimates of the size of the permanent
dentition of the Taung type-skull indicated that the teeth were much
larger than human, and actually in the gorilla range. Based on the
size of the permanent molar of the Taung skull, Australopithecus
would "proclaim its full anthropoid nature” (Keith, 1931:107). This
was proclaimed in spite of the fact that "the cusps of the molar teeth,
in shape and arrangement, are more human than those of the
chimpanzee or gorilla (Keith, 1931:107)."

To counter Dart's claims of bipedalism for the Taung skull,
Keith discussed the position of the foramen magnum in a juvenile
chimpanzee of the same age as the Taung skull. In young
chimpanzees the foramen magnum is nearly horizontal on the floor

of the skull, and as the animal ages, the foramen is pushed

50




backwards towards the rear of the skull. Dart had compared the
position of the foramen magnum with adult human skulls, but Keith
claimed that when the comparison was made with a juvenile

"

chimpanzee, the Taung skull takes its place in the anthropoid,
not the human series (Keith, 1931:111)." In conclusion, Keith

(1931:115-116) stated that:

[in] the size and configuration of the brain, the composition of
the cranial walls, the features of the face, the characters of jaws
and teeth and the manner in which the head was hafted to the
neck - leave me in no doubt as to the nature of the animal to
which the skull formed part; Australopithecus was an anthropoid
ape. . . . It was of the same stock as the chimpanzee and gorilla; it
is a cousin form. And yet, in other directions it made an approach
to the human state - particularily in volume of the brain, in size
of milk canines and in the undue persistence of infantile traits. It
was certainly more human in its characterization than either
gorilla or chimpanzee. . . . In brief the discovery at Taung has
given us not a human ancestor but an extinct cousin of the
gorilla and chimpanzee.
The only way Keith would have accepted Australopithecus as a valid
ancestor would be if it had been given a firm dating in the Miocene
(though no reason was given as to why the Miocene was so
important). Since it was assumed that modern humans had been
contemporaneous with the Taung animal, it was rejected as a
potential human ancestor.

Early attempts were made to apply biological principles to the
analysis of the Taung skull. Paul Alsberg was a strong supporter of
Dart and Australopithecus, and a powerful voice against the claims of
Sir Arthur Keith. Alsberg claimed that "it [the Taung skull] must have
[been] much nearer to human conditions than are the anthropoids
known so far (1934:157)." He cited as evidence the dolicochephaly of
the skull, not seen in any other ape, as well as the extreme reduction

in canines of Awustralopithecus compared to gorillas or even
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chimpanzees. He then looked at the behavior of apes as a functional
correlate to their morphology. Gorillas, with their massive canines
and large size, were "fighting apes", fully capable of defending
themselves against any predator. Other monkeys were fleeing
animals, able to hide in the protection of the trees. Because
Australopithecus was bipedal it could not use the trees, and because
it had such small canines, it could not fight in defense. Therefore,
Alsberg concluded that it must have relied on its enlarged brain to
make tools etc. for defense. Although his Biological/cultural
interpretations were somewhat weak (as well as colored by
overtones of racial strength, a product of his time and place), Alsberg
nonetheless asserted that the complex of massive cheek teeth,
reduced canines, large brain, and erect posture "points plainly in the
human direction (Alsberg, 1934:158)."

The first of Broom's major finds occurred in 1936, at the site of
Sterkfontein. Based on a fragmentary skull found there, Broom
created the species Australopithecus transvaalensis (Broom,
1936a:486). This was an adult version of what, at the time, Broom
felt was a similar creature to Dart's Taung baby, though he
maintained a specific distinction. After further finds were made, he
was able to state that "the premolars and 1st molars are so
remarkably -human-like that there is scarcely a doubt that had they
been found without the skull they would have been held by most to
be human (Broom, 1936b:719)." The discovery of an isolated 3rd
lower molar later in 1937 further reinforced his view that
Australopithecus belonged in the lineage leading directly to modern

humans (Broom, 1937a:681).

52




Not everyone accepted this view, and in fact Ernst Schwarz
claimed that "these teeth are not human at all but are more like
those of the gorilla (Schwarz, 1936:969)." He listed a number of other
traits he felt allied the Taung skull with gorillas, and concluded'that
the Taung skull and Broom's Sterkfontein finds were actually a form
of pygmy gorilla, similar to the pygmy status of Pan paniscus
(Schwarz, 1936:969). Broom replied to this by stating that "Dr.
[William King] Gregory. . . has pointed out that of twenty-six dental
characters in Australopithecus, not one is nearer to the chimpanzee,
two are nearer to the gorilla, one is nearer to the chimpanzee and the
gorilla, three are common to the chimpanzee, gorilla, and primitive
man, and twenty are transitional to or nearer to primitive man
(Broom, 1937b:326)." Further fossil finds strengthened Broom's
conviction that the teeth were not at all similar to apes, but were
almost human in form; he stated ‘"one might describe
Australopithecus as a chimpanzee with human teeth (Broom,
1938a:829)."

Broom's opinion regarding his species Australopithecus
transvaalensis changed slightly in 1938, when he indicated that he
then felt that the Sterkfontein finds were different enough {rom
Taung to require the creation of a new genus, Plesianthropus (Broom,
1938b:377). This generic distinction was based on rather scanty
evidence, namely that "the shape of the [mandibular] symphysis is so
different from that of the Taung ape that it seems advisable to place
Australopithecus transvaalensis in a distinct genus, for which the

name Plesianthropus is proposed (Broom, 1938b:377)."
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In the same article, Broom further named another new hominid
genus and species, Paranthropus robustus. This species was based on
a fragmentary skull found at the site of Kromdraai, a mere stones
throw from Sterkfontein. About this new find Broom claimed "the
2nd premolar differs very markedly from that of Plesianthropus
transvaalensis, and we may thus confidently place the new skull in a
new genus and species (Broom, 1938b:378)."

Again, a new genus was erected based on some extremely
flimsy evidence. There was some further discussion by Broom about
some other dental differences (1938b:378), but this genus was still
named perhaps prematurely. This is an especially important point as
regards this thesis. There is a current resurgence in the use of the
generic nomen Paranthropus, with certain researchers (Clarke, 1976,
1985; Grine, 1981, 1985, 1988a,b; Olson, 1981, 1985; Robinson, 1962,
1963, 19725,b; Susman and Brain, 1988; Susman, 1988: Wood and
Chamberlain, 1987) claiming that the genus was and is distinctive
enough to warrant such a separation. This discussion will receive a
much more in-depth treatment later in this study, so suffice to say at
the moment that the tenuous nature of this genus was present from
its initial naming.

In 1938 some post-cranial fragments of early hominids were
found both in Kromdraai and Sterkfontein. Broom indicated that the
morphology of the post-cranial elements was so similar to modern
human that they were almost impossible to distinguish (Broom,
1938c:897). This was further evidence of the similarity of
Australopithecus to humans, and the direct lineal descent. The

editors of Nature magazine appeared inclined to agree with Broom on
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this point. They stated that his evidence fully bore out the conclusion
that Australopithecus was "nearly human". The bipedality of
Paranthropus and Plesianthropus convinced them that they were in
fact discussing human ancestors.

Other researchers were also being convinced of the reality of
Dart's conclusions. William King Gregory, one of the foremost
paleontologists at the American Museum of Natural History was a
strong supporter of Australopithecus as an ancestor in the human
lineage. Along with Milo Hellman, he visited South Africa in 1938 to
get a closer look at the fossils, and came to the conclusion that the
various genera and species of the australopithecines were in fact
intermediate between humans and chimpanzees (Gregory and
Hellman, 1938:614).

Although Gregory had apparently accepted the existence of
Eoanthropus dawsoni, he had also, in fact, insinuated as early as
1914 that the fossils might be fake. He had visited London in the
summer of 1913, and had apparently been privy to some discussions
regarding the Piltdown forgery. He wrote "It has been suspected by
some that geologically [the Piltdown fossils] are not old at all; that
they may even represent a deliberate hoax, a negrc or Australian
skull and a broken ape jaw, artificially fossilized and "planted” in the
gravel bed to fool the scientists (Gregory, 1914:190)." In the article
he also published plates of orang-utan jaws which show the near
identical match between the them and the Piltdown mandible. There
were others who also refused to accept Piltdown as a valid ancestor.
In 1915, Gerrit S. Miller claimed that the mandible was that of a

chimpanzee which he named Pan vetus. Weidenreich considered the
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Piltdown mandible to belong to an orang-utan-like ape. Friederichs
went a step further and named a new orang genus and species for
the mandible, Boreopithecus dawsoni. In spite of this dissention, and
in spite of the fact that Gregory had been lead to his statement by
someone knowledgable in London, the warnings were ignored, and
Eoanthropus held sway for almost 40 more years before being
exposed. Piltdown too well fit the idea of the time of what was the
"proper" ancestor for humans to have.

The status of Australopithecus as an intermediary between
humans and apes was further enhanced as Gregory and Hellman
expanded on their earlier detailed analysis of the South African
fossils. They were to eventually claim that the australopithecines
evolved out of the Dryopithecus-Sivapithecus stock and into the
human stock, presumably passing through a Sinanthropus-
| Pithecanthropus (now Homo erectus) phase (Gregory and Hellman,
1939:564). Detailed comparisons of the teeth of Proconsul,
Sivapithecus, Sinanthropus, Gorilla, Pan, and Homo all pointed toward
a phyletic relationship between the australopithecines and modern
humans. It was claimed that the modern human dentition evolved
out of an australopithecine one (Gregory and Heiiman, 1939:3564).

At this point, it can be noted that the distinction between
Sinanthropus and Pithecanthropus was being strongly questioned.
Soon after Sinanthropus was named, Solly Zuckerman claimed that it
was merely a new species of the already named Pithecanthropus
(Zuckerman, 1931). The eminent Oxford anatomist, Wilfrid E. Le Gros
Clark stated, in a 1937 article in which he was replying to a claim by

Professor Eugene Dubois, that "Pithecanthropus was not a man but a
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gigantic gibbon" that, in fact, "the similarity of the Pithecanthropus
calvarium and endocranial cast to those of Sinanthropus is so close
that they can be argued with some reason to be the reamins of a
common genus of primitive man (Le Gros Clark, 1937:62)." He
furthered this argument in 1940 by proposing that the genus name
Sinanthropus be formally sunk in favor of Pithecanthropus (Le Gros
Clark, 1940:70). He actually favored not even a specific distinction
between the two groups of fossils, an argument that agreed with
Weidenreichs' assessment of the Peking fossils as being only racial
variants of the species Pithecanthropus erectus. Foreshadowing this
present study, Clark further indicated that we should carefully
examine "the whole question of the validity of the morphological
evidence upon which physical anthropologists often seem to depend
for their taxonomic conclusions (Le Gros Clark, 1940:70)." On the
point of the lack of distinction between Sinanthropus and
Pithecanthropus, Clark was in agreement with others such as
Zuckerman and as von Koenigswald and Weidenreich.

- In 1940, Dart provided a brief summary of the controversy
that had surrounded the Taung skull since .its discovery 15 years
earlier. He described and commented on the ape-like characteristics
it had, the uncertain dating of the site itself as well as the skull, and
the supposed lifestyle these early hominids displayed. He further
listed numerous morphological traits which evidently separated the
australopithecines from the living apes. Regarding the endocranial
cast that accompanied the Taung skull, Dart gave a detailed
discussion of the exact features he saw as making the brain of this

animal sufficiently superior to the ape brain as to place it in the
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human lineage (Dart, 1940:180). For Dart, Australopithecus was an
ape-man well on the way to human status, and "there is no known
anatomical feature of Plesianthropus or Paranthropus which is not
human unless it be the endocranial volume (Dart, 1940:184)." Since
he felt, along with Sollas and with Alsberg, that the actual brain
volume was of little significance, he stated that the
australopithecines "should be assembled with the Hominidae as the
most primitive types of man hitherto discovered (Dart, 1940:184)."
The drastic taxonomic splitting of the time was also not limited
only to the australopithecines. Within the genus Homo there was also
a rapid profusion of new names. They were essentially names for
each new fossil found, and little by way of comparison was done
between them (rather, every minute detail that separated different
fossils was closely studied). Species names like Pithecanthropus
erectus and Pithecanthropus pekinensis were used freely, even after
the genus Sinanthropus was sunk in favor of Pithecanthropus
(creating P.pekinensis) by Weidenreich. Palaeoanthropus
heidelbergensis, P. ehringsdorfensis, P. neanderthalensis, P.
krapinensis, P. palestinensis, P. rhodesiensis were all named for
Neanderthal skeletcns (Gates, 1944:282). Most species names were
erected for single fossil finds, and all today are subsumed within
Homo sapiens (although there is a current resurgence of the name
Homo neandethalensis for all Neanderthal material). Homo
australicus, H . capensis, H. africanus, H. mongoloideus, and H.
caucasicus represented five different species of modern or extinct
humans; essentially the main racial varieties were elevated to the

level of species (Gates, 1944:288). This is the most blatant example of
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the lack of application of any biological principles to the naming of
species, and it also underlines the racial overtones current in
anthropological thinking at the tirﬁe. All this splitting was done in
spite of the work of such men as Weidenreich, Le Gros Clark, and
Mayr which showed that a significant amount of overclassification
had gone on.

The insufficiency of the traits used in the past to name new
species and genera of hominids can again be seen in the work of
Robert Broom. When a mandible of an immature fossil hominid was
discovered at Kromdraai, Broom compared it to the known mandible
of the Taung child. He claimed that "when the teeth are compared
with those of the Taung ape (Australopithecus) it is manifcst that the
two young forms belong to different genera (Broom, 1941a:607)." As
evidence, he published drawings of the Taung mandible, the new
mandible, as well as mandibles from a human, a baboon, and a
chimpanzee. Different genera were proposed for the fossils because
Paranthropus had a smaller incisor and canine than Australopithecus,
a different cuspal arrangement and shape of the first deciduous
molar, as well as a different size and cuspal arrangement of the
second deciduous molar. Broom claimed that the two genera
cannot be closely allied” when compared to each other, but that when
compared to humans "there must be some close affinity (Broom,
1941a:607)." Later, more deciduous teeth were found, leading Broom
to claim that "the presence of a distinct Carabelli cusp on the 2nd
milk premolar of Plesianthropus seems to show that this ape-man is
very nearly related to man, and not closely related to the living apes

(Broom, 1947a:602)."
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One of the main reasons for Broom's tendency towards
overclassification may stem from his reliance, perhaps overreliance,
on the geological ages ascribed to the fossil sites. He stated as a prime
reason for placing Paranthropus fossils in a distinct genus from
Plesianthropus the fact that they were derived from different
geological ages (Broom, 1941b:12). In the same paper, Broom also
made the curious statement that he felt it quite improbable that any
of the South African hominids were actually ancestral to humans. He
believed that they were in fact closer to gorillas than to chimpanzees,
though he gave no concrete reasoning why he believed this to be. In
his accompanying phylogenetic tree, he indicated that the
australopithecines branched off from the main hominid line in the
late Pliocene, and subsequently went extinct, without issue.

Broom was the first to publish a comprehensive analysis of the
australopithecines in 1946 in a monograph put out by the Transvaal
museum in Pretoria. In this volume, he discussed the fossils,
anatomy and taxonomy of the three named genera of the time,
Australopithecus, Plesianthropus, and Paranthropus. To begin with,
Broom described some of the controversy that first surrounded
Australopithecus, as well as the opinions of some prominent
researchers. He then moved on to a discussion of some of the
associated fauna found at Taung (it must be remembered that at that
time, sites still equalled species i.e. Taung = Australopithecus,
Sterkfontein = Plesianthropus, and Kromdraai = Paranthropus, and
there was no overlap of species and sites). Broom quite forcefully
accepted Dart's earlier view that these associated faunal remains

were the result of the predatory habits of the australopithecines,
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citing the fractured skulls of baboons as evidence of hunting with
stones or sticks (Broom, 1946:28).

Broom proceeded next to give a very detailed analysis of the
morphology of the Taung skull (then the only know specimen of
Australopithecus africanus). A common theme in these early
discussions was the distinction of Australopithecus from the great
apes, especially the chimpanzee and the gorilla. Until the official
debunking of Piltdown in 1953, the prime consideration was to show
these fossils to be human ancestors, closer to Homo than to any ape.
This makes for difficult testing of these traits, as the distinctions are
those which separate the australopithecines from my chosen
outgroup. Nonetheless, morphological characteristics separating the
various australopithecine species and genera were made, and it is
these which are used for this study.

For both Plesianthropus transvaalensis and Paranthropus
robustus Broom again gave very detailed descriptions of all the
known fossils, as well as any associated fauna recovered from the
sites. He further listed numerous anatomical traits that he felt
separated the various genera from each other, particularily
Plesianthropus from Paranthropus. These included the characteristic
flattening of the face (the dished face of the australopithecines), the
point of origin of the zygomatic process, anterior buttressing, brain
size, foramen magnum position, as well as a large quantity of dental
traits. It is these morphological characteristics which will be analyzed
by the current study.

Unfortunately, Broom's discussion of Australopithecus is

somewhat lacking in this volume. He apparently preferred to rest his
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argument for this generic distinction on past works, as there was
only the one specimen of Australopithecus at the time, and it had
been thoroughly studied by previous authors. He made a number of
statements regarding Australopithecus, however, that do deserve
mention. From these we can again see the level of overreliance on
small numbers of morphological characteristics in the naming of new
genera and species.

Broom recognized the difficulty in separating the different
australopithecine genera from the Taung ape; "whether the
Sterkfontein ape, which there is good reason to believe is generically
distinct from that of Kromdraai ape, is also generically different from
the Taung ape is a little more difficult to settle (Broom and Schepers,
1946:128)." He rested his argument on the deciduous dentition, as
this was all that was known at the time of Australopithecus. He
stated "the milk tee‘th of Paranthropus are so very different from
those of Australopithecus that there cannot be any doubt that the
Kromdraai ape must be placed in a different genus from the Taung
ape" and that "the imperfect lower first milk molar of the
Sterkfontein ape is so different from the corresponding tooth of
Australopithecus that it confirms the opinion that the twe forms are
genrically distinct (Broom and Schepers, 1946:128)." He stated this
with full knowledge that "there are those who hold that the
Sterkfontein and Kromdraai skulls are merely adult skulls of
Australopithecus. . . (Broom and Schepers, 1946:128)." Broom was
convinced of the distinct generic status he accorded his apes.

In April of 1947, a beautifully preserved, almost complete

skull of Plesianthropus was discovered at Sterkfontein, and it was
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dubbed Mrs. Ples in honor of the species to which the presumed
female belonged (Broom, 1947b:672). The complete condition of the
skull was of great interest, and Broom hoped that "the Plesianthropus
skull will be almost assatisfactorily known as that of man or any of
the living apes (Broom and Robinson, 1947:809)." A brief discussion
of two important features of the skull was later given, to show the
proximity of the specimen to the human condition. A more complete
discussion was saved for a later volume on Plesianthropus which will
be discussed below. The relations of the sphenoid, ethmoid and
frontal bones have a distinct structure in humans which is different
from apes. The new skull of Plesianthropus shoWed that in the
anterior fossa of the cranial cavity, the sphenoid forms a large part of
the floor of the fossa and articulates with the ethmoid, a condition
not seen in the great apes (Broom and Robinson, 1947:809). Also, "in
man the inner wall of the orbit is mainly formed by the lacrimal, the
frontal, the ethmoid and the maxilla . . . [and] the orbital wall in
Plesianthropus shows a condition almost exactly as in man (Broom
and Robinson, 1947:810)." These features again showed Broom as
well as his audience "that the Australopithecinae and man aré very
closely allied, and that these small brained man-iike beings were
very nearly human (Broom and Robinson, 1947:810)."

The tide began to turn in favor of the hominid status of the
australopithecines in the late 1940's, especially after the eminent
Oxford anatomist Wilfrid Le Gros Clark added his considerable
support to the claims of Dart and Broom. Le Gros Clark felt that ". . .
the human resemblances in the skull, dentition, and limb bones [of

the australopithecines] are so numerous, detailed and intimate as
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virtually to preclude the introduction of the idea of 'parallel
evolution' in order to explain them. In other words, there must be a
real zoological relationship between the Australopithecinae and the
Hominidae (Le Gros Clark, 1947:145)." After examining the fossils
firsthand in South Africa, Le Gros Clark claimed that ". . . the
Australopithecinae represent by far the most important discoveries
which have so far been made in the field of human paleontology",
and that . . . "the resemblances which they show to man in the
morphological features of the skull, dentition, and limb bones are so
remarkable that their zoological relationship can hardly be doubted
(Le Gros Clark, 1947:173)."

The article in which these strong words appeared was a
seminal work on the anatomy of the australopithecines, published in
the prestigious Journal of Anatomy. Le Gros Clark had pulled
together into one work basically all the anatomical information that
had been published over the years by Dart, Broom, and others. One of
the reasons for the writing of the article was to admit the fact that ".

. in the past, several anatomists of recognizéd distinction have, by
their misinterpretation of the evidence, tended to belittle [the
fossils'] importance (Le Gros Clark, 1947:143)." He was clearly
attempting to set the record straight as regarded human
paleontology, and this involved first accepting the hominid status of
the australopithecines, and second, disproving the validity of the
Eoanthropus fossils. Le Gros Clark was in fact one of the three
scientists who eventually exposed the Piltdown hoax (Weiner,

Oakley, and Le Gros Clark, 1953).
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The firm acceptance by Le Gros Clark of the hominid status of
Australopithecus set the stage for the general reception of these new
ancestors into the human lineage. His study quite likely prompted
him to take a much closer look at the Piltdown remains. His
subsequent book The Fossil Evidence for Human Evolution (1955)
completed his analysis, and helped to change the face of human
paleontology. After this point in the late 1940's and early 1950's the
emphasis shifted from proving the australopithcines were not apes,
to delineating their exact taxonomic status, and the proper
phylogenetic sequence that gave rise to the genus Homo.

It was this slight shift in focus that also served to allow the
sober reasoning of other researchers to begin to compare the fossils
to each other (rather than to chimps and gorillas), and to begin to
lump them together in better approximations of biological species
than had been done previously. If one requires an exact time frame
when this shift in research focus took place, I would say then that it
was with the exposure of the Piltdown fraud that human
~ paleontology changed irrevocably. However, this change began with
the sober reasoning of men such as Le Gros Clark in the late 1940's
who allowed, in the words of E. A. Hooton "a dispassionate
interpretation of new fossil evidence [which] is usually obtainable
only when one awaits the reworking of the material by persons not
emotionally identified with the specimen (1938:114)." The change
that Le Gros Clark helped to preciptate was still a slow one, and the
taxonomic overindulgence continued for a number of years yet.

In 1948, the next new hominid fossil species was named by

Raymond Dart. A fossilized occipital bone was found in the limeworks
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of a site known as Makapansgat. Dart recognized it as being from an
upright walking individual with hominid characteristics allying it
closely to Australopithecus. He went to great pains to compare the
specimen to known examples of Sinanthropus, Pithecanthropus,
Plesianthropus, Pan and Gorilla. As a result, he was able to show that
indeed the new fossil was not that of an ape, but in fact a member of
the genus Australopithecus. He felt that there were sufficient
differences to create -a new species, and he thus named
Australopithecus prometheus. To anyone familiar with Roman
mythology, the name 'prometheus’ has an added connotation. Dart
believed that he had evidence of the earliest use of fire by this new
species (Dart, 1948:276). He noted the presence of numerous
fractures and splits in the bones of other mammals found on the site,
as well as in the bones of the australopithecines. It was from this
evidence that he developed his ideas about the carnivorous and
cannibalistic habits of the australopithecines.

Eventually Australopithecus prometheus would be sunk into
Australopithecus africanus, a move that was foreshadowed by Dart in
his original article. Based on work that Broom had been doing on the
mammalian fauna associated with the various hominid bearing sites,
Dart questioned whether the differences in fauna found at
Makapansgat and at Taung could relate more to climatic differences
than to geological or temporal discrepancies, and then added that "In
that event we might be confronting at Makapansgat merely the adult
form of the large brained Australopithecus africanus (Dart,
19438:278)." However, Dart firmly believed that the cultural

differences he noted, namely the hunting and fire use of
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Australopithecus prometheus, as well as some anatomical
differences, mitigated against this argument.

In his discussion of the status of Plesianthropus, Dart felt that
the generic distinction between it and Australopithecus was
becoming increasingly untenable, especially in the light of new fossil
discoveries and new scientific concepts being applied (although he
didn't say so, it is quite likely that Dart was referring to the then new
biological species concept of Mayr; his discussion of the behavioral
evidence of his new species does appear to take into account certain
tenets of this then new concept). He believed it probable that ". . . the
whole ‘'sub-family’ of Australopithecinae have nothing more than
‘generic’ rank within the 'sub-family' Hominidae (Dart, 1948:279)."
He also revised his ideas on the proximity of Australopithecus and
modern humans. Instead of just being 'man-apes', closer to the ape
condition than to the human, Dart now felt the australopithecines

1

were pre-palaeolithic man in his various forms . . . (Dart,
1948:275)." They were now seen to be so close to humans that Dart
agreed with the lamentation of Sollas that he had not named his
genus Homunculus to denote its nearness to humans. Man-apes no
more, they were now direct human ancestors.

The following year yet another new hominid fossil species was
named, Paranthropus crassidens. This new species was némed by
Robert Broom to encompass the fossil material that was being found
at the new site Swartkrans, again, a stones throw from Sterkfontein
and Kromdraai. Again, the fossil evidence for this new species is

extremely scanty. Broom found a mandible and some isolated teeth,

and because they appeared larger than those of Paranthropus
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robustus, he created a new species. He also stated that "when a new
skull is discovered it may prove to belong to another genus (Broom,
1949:57)."

Clearly the sober reasoning of those not emotionally attached to
the fossils was more necessary than ever. Again in this paper we can
see the zealous use of taxonomy to distinguish the smallest of
differences. Broom made note of the new species Australopithecus
prometheus of Dart, and "though I am not convinced that he made
fire, I am of the opinion that the being belongs not only to a new
species, but to a new genus (Broom, 1949:57)." Dart had made his
original claim based on an occipital fragment, and upon the
presumed use of fire. Broom was ready to create a new genus based
on the occipital fragment only, as he was unconvinced by the
evidence of fire at the site (Dart's major concern). The taxonomic
splitting was reaching monumental proportions.

Later that same year, yet another new genus and species was
named by Broom and Robinson, Telanthropus capensis. A fossilized

"

mandible had been found at Swartkrans which was fairly
manifestly a new type of man (Broom and Robinson, 1949:322)."
Based on a few differences of the mandibular symphysis, ramus, and
the three molars, a new genus was erected. The affinities of this new

"

species were somewhat allied to Heidelberg man", because the
jaw itself ". . . in general structure comes nearest to that of
Heidelberg man (Broom and Robinson, 1949:322)." They believed the
new find to be intermediate between the austfalcpithecines and the

genus Homo. This species, however, did not have a long life, as one of
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its namers, John Robinson, subsequently sank it in favor of what he
would come to call Homo transvaalensis, one of his 'true’ hominids.

Fossil finds representing Australopithecus prometheus were
still being uncovered, and in 1948 a well preserved pelvis was found
at Makapansgat. This find allowed the first look at this critical
anatomical region, specifically at the erect bipedal form of locomotion
proposed by Dart to characterize Australopithecus. Dart was able to
conclude that "the innominate bone in Australopithecus prometheus
is utterly unlike that of the semi-erect chimpanzee, but on the
contrary resembles closely that of the living Homo sapiens (Dart,
1949:301)." Tﬁis was a crucial bit of evidence in favor of Dart's claim
for Australopithecus as a human ancestor. Coupled with the
knowledge from Makapansgat of the forward position of the foramen
magnum, as well as some other limb bones (particularily the distal
femur of Plesianthropus), Dart's claim at least for bipedalism was
becoming airtight.

Based on this find Dart extended his views on the predatory
nature of the australopithecines by claiming that "the prime reason
for the liberation of man's hands, as Darwin recognized, was their

increasing employment in manipulating clubs and missiies. This

w

industrial specialization of the hands in accurate hitting and throwing
did not follow but rather provoked the very series of anatomical and
physiological changes throughout the body (Dart, 1949: 330)." Dart
felt that australopithecines had become bipedal to free the hands "to
achieve accuracy in breaking bones, whether with sticks held in

hands or with stones flung from hands (Dart, 1949:330)."
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The so-called 'killer apes’ were born, and the Osteodontokeratic
culture of Dart would soon be revealed. "This abcuracy in hitting and
hurling, which apes lack but men universally possess in such high
degree for it to amount to an inherited instinct, does not necessarily
connote a highly developed brain; it demands no greater intelligence
than is possessed by human microcephalic idiots with
australopithecine cranial capacities (Dart, 1949:331)." William King
Gregory, while accepting Dart's interpretations of the predatory
nature of the australopithecines, indicated that they “were also
general feeders or even in part carrion feeders, alert to snatch away
from the vultures the remains left by lions and hyaenas (Gregory,
1949:503)." This idea, though not widely held at the time, strongly
foreshadowed the now held belief of what some of the food gathering
techniques of the australopithecines were (see Blumenschine, 1991,
for a more detailed analysis of hominid carnivory and food gathering
strategies).

In 1950, Robert Broom produced a summary article entitled
The genera and species of the South African fossil ape-men. In it he
outlined the evidence for the construction of the five types of ape-
men that were then recognized in South Africa. Broom was discussing
the supposed validity of the various species then ascribed to the
genus Homo. He began early with the statement that "scientists who
are unaquainted with the mode of occurrence of these fossils are
naturally inclined to consider that possibly all our ape-men fossils
are contemporaneous, and probably all belong to one species (Broom,

1950:1)." It is this statement that Broom apparently wished to
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contend. He was arguing the point of the splitter versus that of the
lumper.v

Broom lamented the lack of further fossil finds from the Taung
site, and indicated that it would be very difficult to match an adult
skull from another site to the juvenile Taung skull. The only recourse
available for dating the site (then and now) was through faunal
associations, and none of the other sites in South Africa matched
exactly the fauna found at Taung. When the Plesianthropus material
of Sterkfontein first came to light, as Broom mentioned, there was no
way to compare it to the Taung baby. They therefore had to rely on
the associated fauna of the sites, and since there was no overlap at
all between the fauna of the two sites, Broom felt that the two types
had lived in significantly different environments, implying different
econiches, and they therefore deserved taxonomic distinction. To
Broom, the significantly different environmental conditions of such
close (only 200 miles distant) sites warranted the naming of
different species.

Later discoveries at Sterkfontein brought forward some
deciduous teeth, but it was noted that the canine of the Taung baby
had apparently only 2 cusps, while Plesianthropus had 3. Based on
this Broom was able to proclaim that "of course we know how
variable the canine may be; but we may feel very certain that such
different canines belong at least to different species and there seems
considerable probability that they belong to different gehera (Broom,
1950:4)." Broom next discussed the deciduous lower first molars.
Paranthropus had 5 main cusps and a marked anterior fovea.

Australopithecus possessed 4 cusps, with a reduced anterior fovea
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pushed to the side. Broom stated that "here the structure of the tooth
differs so very markedly that in my opinion Paranthropus not only
cannot belong to the same genus, but will probably have to be placed
in a distinct sub-family (Broom, 1950: 4)." To call Broom a splitter
would be an understatement.

Discussing Paranthropus robustus, Broom noted that a child's
mandible had been found, and because of that mandible ". . . we can
be quite sure that Paranthropus is a very distinct genus from
Plesianthropus. And having such conclusive evidence from the milk
teeth it is unnecessary to discuss the differences of the adult skulls
(Broom, 1950:6)." Apparently enough had been said about that point.
Regarding Australopithecus prometheus, Broom mentioned that
"while I am not satisfied with the evidence that these ape-men made
fire, I am fully convinced that they belong to a very distinct species.
But I consider that they cannot belong to a species of
Australopithecus (Broom, 1950:7)." Another new genus was required
to encompass some anatomically very similar (if not identical)
specimens. In Broom's opinion, ". . . the Makapan ape-man belongs to
quite a distinct genus, and probably to a distinct sub-family (Broom,
1950:8)."

For Paranthropus crassidens, the difference in size of the teeth
was enough to place it within a new species, apart from
Paranthropus robustus. Based on the find of a juvenile mandible at
Swartkrans, Broom was pleased with the match with Kromdraai, and
therefore pleased that the two were placed in the same genus,
though still requiring separate species (again, based on the overall

tooth sizes). Foreshadowing today's greatest controversy in all of
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paleontology, Broom indicated that "of course as we get more and
more connecting links and have the whole chain from
Australopithecus to man, classification will become more and more
difficult. . . . We will be unable to say what is ape-man and what is
true man (Broom, 1950:12)."

Broom was apparently giving extreme weight to the faunal
associations of the various sites, to the exclusion of solid
morphological analyses. He noted that the fauna from each of the
sites were different, and thevn to support these distinctions, he looked
for some oft-times minute morphological differences in the hominid
fossils. To him, different faunas meant different ages and different
environments, and these equated to different taxa. Broom also
advocated the liberal use of higher taxa as well, requesting the
construction of three sub-families to house the australopithecines:
Australopithecinae to house Australopithecus africanus and
Plesianthropus transvaalensis, Paranthropinae to house Paranthropus
robustus and Paranthropus crassidens, and Archanthropinae to house
Australopithecus (7) prometheus. Taxonomic naming was "only a
matter of convenience, and I think it will be much more convenient
to split the different varieties into different genera and species than
to lump them (Broom, 1950:13)." This statement is quite indicative of
the improper notion of species held by early taxonomists,
particularly Broom.

The second of the major australopithecine monographs was
published by the Transvaal Museum in 1950, entitled Sterkfontein
Ape-man  Plesianthropus. Authored by Broom, Robinson and

Schepers, this volume took a somewhat different tack than the
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previous Australopitheciﬁae volume. Rather than trying to convince
the reader of the human-like qualities of the fossil material, the
authors chose instead to give extremely detailed descriptions of the
best preserved fossils, and to leave the conclusions to the audience.
One of the major reasons behind this decision must have been the
fact that, for the most part, Australopithecus had been generally
accepted as a valid human ancestor, even by its most vocal
opponents. Sir Arthur Keith himself, in a private communication to
Robert Broom in 1947 said "no doubt the South African anthropoids
are much more human than I had originally supposed (Broom,
1951:60)." In fact, in the conclusion of the volume, a long list is given
of eminent scientists who had come to accept the australopithecines
as being human ancestors (Broom, et al., 1950:76).

Most of the rest of the conclusion was a discussion of the
human lineage, specifically, from which primate line humans
evolved. It was assumed that humans evolved through the
australopithecine stage into modern Homo, but from what ancestor
did the australopithecines evolve? Broom et al. felt that "all the
evidence from the dentition is in our opinion in favor of man having
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been derived frem a pre-anthropoid (Brocom et al., 1950:
Essentially, based on the morphology of the teeth, it was presumed
that humans were not descended from the apes, but rather split off
earlier. "It seems to wus clear that neither man nor the
Australopithecids can be at all closely allied to any of the
anthropoids at present alive, or to any of the known fossil ones,
except Propliopithecus. . . . This early Egyptian form must we think

be pretty closely allied to the human and Australopithecid ancestor
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(Broom, et al.,, 1950:82)." These statements were made without the
benefit of the genetical data we now have which shows our close
relationship to the chimpanzee, but are again indicative of the
overreliance placed on certain small differences. In spite of all the
similarities between chimpanzee teeth and human teeth, enough
minute differences were distinguished to deny apes and humans any
close relationship.

Further to Keith's eventual acceptance of Australopithecus as
being a valid human ancestor, Keith publicly proclaimed "I am now
convinced, on the evidence submitted by Dr. Broom, that Prof. Dart
was right and that I was wrong (Keith, 1947:377)." Admitting one's
error is a truly rare occurrence in science.

Within a year of the taxon Telanthropus capensis being erected,
it was under attack. Of special significance to this study is the kind of
attack that it faced. When Broom and Robinson first named the new
species, they claimed that "the mylohyoid groove runs up to the
foramen as in typical human skulls. . . . The typically human
mylohyoid groove in our supposed man, and the certainly not
typically human groove in Paranthropus, seem to make it certain
that the twe jaws belong to different genera (Broom and Robinson,
1949: 323)." William Struass took issue with this point, and indicated
that this "so-called 'human' type of mylohyoid groove is highly
characteristic of man but also of one great anthropoid ape and at
least one Old World monkey (Strauss, 1950: 497)." The important
point here is that Strauss was calling for an analysis of intrageneric
variability of the trait. Because this form of mylohyoid groove was

incapable of separating out Telanthropus from an ape form (the
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gorilla), Strauss felt that the value of the groove-foramen
relationship is thus highly limited, and its phylogenetic significance -
if any - obscure (Strauss, 1950:498 italics mine)."

With the phylogenetic validity of this important trait called
into question, the validity of the new species was also called into
question. The attack that Telanthropus faced mirrors that which the
australopithecines face in this study, and the validity of the traits
used to name and define the australopithecines will be determined
much as it was in 1950. That the species was coming under attack at
the time was indicative of the new approach that was being taken to
hominid systematics. The species were coming under review, and the
superficial differences in morphology wused to define the
australopithcines were being much more closely analyzed. The
lumping trend was about to begin.

A first tentative step in the lumping direction came not from
within human paleontology, but from without, in the form of a
biological systematist whose own specialty was the taxonomy of
birds. Ernst Mayr, now famous for his biological concept of species,
the most comprehensive and useful definition of species used today,
took a look at the taxonomy of the early hominids and saw a number
of problems. Mayr began by criticizing the proliferation of taxa
among the fossil hominds, stating "some anthropologists, in fact,
imply that they use specific and generic names merely as labels for
specimens without giving them vany biological meaning (Mayr,
1950:109)." When he looked specifically at the australopithecines,
Mayr claimed that ". . . I did not find any morphological characters

that would necessitate separating them into several genera (Mayr,
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1950:110)." His solution was to sink all of the australopithecine
genera in favor of Homo, with three species housed within it. Mayr
would recognize Homo sapiens for modern humans, Homo erectus for
the Java and Peking finds, and Homo transvaalensis to encompass all
of the South African fossil material (Mayr, 1950:113).

Mayr believed that "there is nothing in the evidence that has
been so far presented that would prove that more than one species is
involved (Mayr, 1950:113)," and thus felt justified in sinking all of
the South African material into one species. He felt that "to consider
[all the South African material] as one species is the simplest solution
that is consistent with the available evidence (Mayr, 1950:114)." He
was at the time employing Occam's Razor, and it would only be with
future discoveries that the distinction between the 'robust' and
'gracile’ australopithecines would become more apparent. The human
lineage was essentially one single line of descent from the apes,
through the australopithecines stage, and into the modern human
stage. Since only one lineage was represented, no speciation event
had been passed, and therefore only one speciés was represented in
our lineage. Moving beyond the australopithecines, Mayr further

contended that chimpanzees and gorilias belonged to the same ge

us,

w3

and that the Hominidae was invalid as a separate family from the
pongids. Mayr was a lumper's lumper.

In the discussion following Mayr's paper (presented at the Cold
Spring Harbor Symposium on Quantitative Biology), all of the
commentators agreed with Mayr that far too much invalid taxonomic
splitting had taken place, and that his revision was necessary.

However, it was believed by most paleoanthropologists that Mayr
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had gone too far in his lumping, and that his revised phylogeny
would obscure that true nature of the relations between the different
species of australopithecines. His claim of no more than one hominid
species ever living at one time would soon be demonstrated to be
incorrect, and the cerebral distinctions between Homo and
Australopithecus would be accepted by some as warranting the
generic distinction.

Nonetheless, the opinion of an external reviewer, a systematist
by profession, helped to revolutionize the taxonomy of the
australopithecines, and future discussions would be far more
biological in nature. Gone, at least for the time being, would be the
trend of granting of names to every new fossil found. Instead,
species of fossil hominds became biological units that were once
living, breathing animals. The relations between these biological
units would take over as the prime directive of anthropologists, and
a more realistic picture of human evolution would begin to take
shape.

In 1951, Robert Broom wrote a rather publicly oriented book
called Finding the Missing Link. In it he detailed the important
disceveries that had been recently made in paleaonthropelegy, both
in South Africa, Europe, and Asia. In it he lamented the poor
treatment Dart's discovery had received, and chastized the scientific
establishment for failing to recognize the importance of the Taung
skull. He did not hold back at all, ridiculing American and British
scholars for their lack of foresight. However, when he discussed the
taxonomic allegiances of the fossils, Broom claimed that a juvenile

mandible found at Sterkfontein "shows that Plesianthropus, though
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allied to Australopithecus, is generically distinct, as I had held for
over ten years (Broom, 1951:72)." The splitting never subsided.
Making notice of the fact that few researchers accepted his generic
distinction for Paranthropus and Plesianthropus, Broom indicated
that the large cranial capacity and sagittal crest of Paranthropus,
along with the differences in pelves and deciduous anterior dentition
were enough to warrant such a split.

The following year Broom and Robinson produced the last of
their monographs on the australopithecines, this one dealing with
Paranthropus crassidens. Again this volume gave excellent
anatomical descriptions of the known fossil materials of both
Paranthropus crassidens and Telanthropus capensis. In the
discussion of the affinities of Paranthropus crassidens, much mention
was made 