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Methods of Classification

Human paleontology involves the study of fossil specimens

of life thought to be man-like or ancestral to man. Human

paleontology also involves a study of the relationship of the

fossils to each other and their importance to human evolution.

In the past history of the field of human paleontology, two

methods have been employed in classifying skeletal populations.

The use of these methods-has led to confusion with respect to the

study of micro-evolution in human groups. An example of the

confusion in human paleontology resulting from the use of the

typological and population methods of analysis will be discussed

in this paper with special reference- given to the Boskop race

problem.

Before discussing the classification of the South African

"Boskop", Bush and Bushman material I would like to mention the

b methods used in the past and present for the labeling of fossil

materials and living specimens. A recent article on liThe Origins

of Taxonomy" attacks the basis of the entire taxonomic system

used in zoological systematics. The present system of taxonomy

is "basically a Renaissance codification of folk taxonomic

principles" made on the implicit assumption that the number of

living and extinct organisms to be classified are of a limited

number of 25-50,000. The present system is criticised as being

incapable of performing the function for which it is used. The

Linnean system is based on the assumption that there is a limited

number of memorizable genera and recognizes no taxa above the

generic level. The old system has to be replaced with new

standards for recording information. The present system is





The populationist stresses the uniqueness of
everything in the organic world. What is true
for the human species - that no two individuals
are alike is equally true for all other species
of plants and animals. Indeed even that same
individual changes continuously throughout his
lifetime and when placed in different environments.
All organisms and organic phenomenon are composed
of unique features and can be described collectively
only in statistical terms. Individuals or any kind
of organismic entities form populations of which we
can determine the arithmetic mean and statistics
of variation. Averages are merely statistical
abstractions, only the individuals of which the
populations are composed have reality. The
ultimate conclusions of the population thinker
and the typologist are precisely the opposite.
For the typologist, the type eidos is real and
variation illusion while for the populationist
the type (average) is an abstraction and only
the variation is real. No two ways of thinking
could be more different.



two populations serves as the basic criterion for racial

distinctness. Every individual is characterised by traits

that overlap those of other individuals, but no individual

precisely fits the population average for all traits (Bennett

1969:413). The concepts of the synthetic theory such as

natural selection and that of the population are very

important for the populationist.

Because of the nature of the human fossil material

there are additional problems of classification encountered

by human paleontologists. The problems are due to the

following limitations:

1) There is a scarcity of fossil specimeus either in

numbe~ or completeness. If the fossil record were not

available, many evolutionary problems could not be solved,

in fact many would not even be apparent. Evolution means

change and yet it is only properly studied by the paleontol-

ogists (Mayr 1963:11).

2) There is the problem of interpreting the range of

variation of populations to which individuals belong. The

use of "extreme types" which are the end points of a series

ordered by certain criterion has been advocated by Bennett

as a possible solution (1969). The extreme types are repres-

ented by specific situations in the fossil record and can be
employed by population thinkers. The problem remains of

determining the criterion for the end points of a series.

3) The problem of naming fossil specimens and their

proper/improper use has been expounded on by Garn (1971)



and others. This is a problem permeating the entire

literature on fossil materials. Work on correcting

problems of nomenclature continues and rules and limita-

tions are being clarified (Mayr et al 1971). The taxonomist

has a difficult job as it is he who names the specimens of

local populations, species or genera.
4) The problem of biological evolution; i.e., "descent

by modification" can be proved only by demonstrating that

one species could originate from another (Mayr 1963:12).

The imposing of distinct limits for population differences

for classification purposes obfuscates the evidence of past

evolutionary history,

One of the problem areas of human paleontology may be

cleared up by knowledge of genetic principles. The early

fossil hominid material was described by anatomists who seem

to have thought that every specimen should be a combination

of two distinct names equivalent to the human christian and

family names (Mayr 1963:632). For a while, it was impossible

to make sense out of hominid phylogeny as long as the fossil

remains of man's ancestors were considered mere physical types.

Named fossils were placed in morphological series and any

specimen that was specialized in any way was called an aberrant

side branch. An important advance is to regard human fossils

as populations with definite distributions in time and space,

rather than as anatomical types.

From studies on living groups it can be seen man is a

polytypic species and this can be assumed of fossil hominids

also. These early populations likewise were polytypic and

geographical isolat~on and extinction were possible. In the



different groups the rates of phyletic change may have

varied in the various isolates of the polytypic species.

As in living animal groups, it may have been that advanced

and retarded races were contemporaries (Mayr 1963:637-638).

These studies of living groups have shown that no two

individuals are alike and that both environment and genetic

endowment make a contribution to nearly every trait. This

variation should be noted in fossil materials as not neces-

sarily indicative of distinctness on the species or subspecies

level.

Students of the fossil record should be aware of the two

approaches to the classification and study of fossil material

and the basic underlying assumptions of both in order to be

critical of the literature. In the past, criteria employed

by human paleontologists for the study of human skeletal

materials was not as strict as today. Some of the fallacies

of the past have been perpetuated up to the present due to

the lack of proper examination of the literature and

materials available. As an example I will discuss the

Boskop ~ace problem.



THE BOSKOP TYPE

The source of the problems relating to the Boskop race

problem lies in the methods of analysis and types of specula-

tion found in the literature from 1918-1955. I will try to

show some of the confusion resulting from misrepresentation

of the available evidence on the Boskop material. The Boskop

material represents a variant population of the genus and

species Homo Sapiens. There is a close relationship between

this material and the present day Bushman-Hottentot populations

though the early literature stressed a difference, and suggested

closer relationships to Neanderthal and ero-Magnon populations.

The Boskop race problem can be used to demonstrate the

changes in the purposes and methods of classification procedures

u~ed in human paleontology on the generic, specific and

sUbspecific levels. Originally reports were published for

classification purposes only, relying mainly on anthropometric

techniques with interpretations being speculative in nature.

The interpretations were wrong in some cases or analysis

faulty with fallacies perpetuated for years. In the 1950's

a critical re-evaluation of the material was conducted and

additional methods and materials used leading to a new dis-

cussion of the problem.

In the year 1914 several pieces of a skull were found

on the Boskop farm. The fragments consisted of the greater

part of the frontal bone parietals, a small part of the

occipital, the right temporal, left horizontal ramus of

the mandible and a number of fragments of limb bones. The



stratigraphic position of the material was not noted;

however, it was stated with confidence that "the remains

are ancient" (Broom 1918:67). An incomplete artifact

found with the bones was thought to be of Middle Stone

Age date based on typology (van Riet Lowe 1953:137).

The base of the reconstructed skull shows a cranial

capacity of 1980 cc (20 cc added to compensate for the

crushed left side). The original report notes that in

the past new and unexpected types of human skulls have

been dismissed as abnormal and pathlogical; e. g., Neander-

thal and Trinil. On the basis of this reconstructed skull

the conclusion was advanced that in South Africa in very

early times there lived a race of primitive man characterized

by a large skull, with very thick parietal bosses, a brain of

great size and a powerful jaw with incisors and canines

much larger than those in modern man. The teeth show tauro-

dontism. The form was considered to be of sufficiently

distinct form from Homo Sapiens so designated as Homo

Capensis. Further speculation was advanced that the large

size of the cranium naturally suggests an ancestral affinity

to Cro-Magnon or possibly to Neanderthal (Broom 1918:76).
The finding of the skull showed that the Bushman was not

the earliest inhabitant of South Africa. Speculations

associating the Boskop race with the Stellenbosch type tools

on the Vaal River suggested Boskop Man may have been the

maker of Chellean or Acheulian tools (Broom 1918:79).

Later finds and archaeological excavations revealed more

skeletal material and further speculative reports resulted.

The fossils of the "very peculiar big-headed type found in



"During the past years, workers in this
department have slowly been piecing to-
gether an imaginary picture of the skull
of the Boskop physical type."



prehistoric people in South Africa were the Boskop followed

later by the Bush and Negro (Galloway 1937:32).

Most of the literature available on this topic until

1955 is descriptive of individual fossils. The fossils are

designated as to physical type on the basis of morphological

observations. The following are typical remarks seen in the

literature. At the Limpopo site the 79 burials are of "the

Boskop Bush type" which is synonymous with Hottentot

(Gardner 2948). At the site of Chipongwe the bulk of the

cranial and femural material shows Pygmy and Bushman affinities,

while some femora resemble large Hottentot bones and are

similar to Cro-Magnon man (Torien 1953). A child's jaw

from Bok Baai is described as being miniature Mauer in

appearance (Singer 1954). Many more elaborate descriptions

of individual remains are found in the literature (Keen 1957).

The comparison of the Boskop fossil with a dissection

room cadaver in one case was an advance (Galloway 1937),

though not realized at the time. Some of the early researchers

suggested theories, which have yet to be supported using the

fossil record. The theories offered little information on

the relationship of the Boskop type to present day Bushman,

although it was suggested that in some cases, the skeletons

found represented a mixture of the characteristics of two

types of elements, suggesting fusion between the original

antecedents of the Bushman and a Boskopoid element (Grobbel-

aar 1952).



CRITICAL REEVALUATION OF THE PROBLEM

An attempt at re-examining the Boskop material and

introducing it in light of modern genetic theory is made

by Tobias (1957). The Bushman living in the Kalahari are

described and certain traits noted in common with the

fossil material. The article attempts to describe a

theory of fetalization based in modern genetics. It

suggests that instead of speaking of genes for head length,

the genes controlling the processes of growth and maturation

resulting in the adult skull have to be examined. Theories

for selection of dwarfs (short stature) in the desert

environment are mentioned. However, it is mentioned that

there was probably never a pure Bushman race as the living

Bushman still have many tall people in the population. The

article contains some new concepts and some old, and is a

beginning towards solving the problem. The article compares

the modern Bushman wit~ the Chinese; however, the following

conclusions are reached in the paper. There is no evidence

the Bushman have come from outside Africa. The Bushman

exhibit a distinct set of physical characteristics different

except from some Hottentots. The earliest Bush crania come

from South Africa and further north they become later in time.

The article is an attempt to sort out the literature, but the

construct of the racial history of the Bushman by Tobias

(1957:39) only confuses the issue more.

The first clear and critical re-evaluation of the
literature relating to the Boskop problem is by Singer (1958).

He notes how a race is constructed around a skullcap. The

traits of the Boskop skull which supposedly make it distinct



are the following, and objections are presented by Singer:

1) The length and strength of the supra-mastoid

ridge are qualitatively great and compare with Neanderthal.

However, a ridge of comparable size can be found in modern

skulls of Bantu, Eskimo and Cape Coloured.

2) The Boskopoid type supposedly has high parietal

bosses. On the type skull there may be distortion due to

the crushed condition of the left side.

3) The prominence of the central crista frontalis

on the internal aspect of the frontal bone is seen in all

modern racial groups vary~ng from individual to individual

so is not uibtinct.

4) Another trait, the excessive thickness of the skull

is found to be within the range of modern groups.

5) The corrected cranial capacity of the Boskop type

may be 1700 rather than 1832 or 1900.

6) The position of the mandibular condyle suggests an

orthognathic type of face which is dissimilar to Cro-Magnon.

7) The small teat-shaped mastoid process is of a type

commonly found in modern Bushman or Bushman-Hottentot crania;

i. e., rounded and narrow with a constriction or type of

ophryonic groove above the supra-orbital ridges which have a

marked lateral angle. Other traits of the Boskop type are

the wide shallow palate and various post-cranial characters,

supra-asterionic bulging and a deep groove for the sigmoid

sinus. All of the above traits are not traits distinct
to the Boskop skull.



In order to establish a Boskop race, the identifying

features in a large series must be attributed to the Boskop

skull itself. The Boskop skull is distinct only in its great

length and width, the width falling well beyond the normal

outer limits of the Bushman and Negro, the length within the

ranges of the Hottentot and Negro. The boskop skull is

compared to some known modern Bushman and Hottentot types.

Most of the other skulls have little in common with the

Boskop skull's great size and the post-cranial traits are

likewise dissimilar.

The Boskop type concept was initiated by Dart in 1923

and advocated by several of his students. The Boskop type

was supposedly of a type dispersed in South Africa before the

occupation by the Bushman. The terms pre-Bush, proto-Bushman,

proto-Australoid,pre-Hottentot arose even though there is no

definition of a Bushman or Hottentot type existing. The

dispersal and migrations of these races or sub-species are

based on small collections of skeletal material discovered

in small groups or individually over thousands of miles of

African continent with poor stratigraphic references or

cultural associations. Somehow the term Middle Stone Age

Physical Type became synchronous with the Boskop Race. The
term 'Boskop' now should refer only to the type specimen -

a large calvarium of Bushman-Hottentot nature (Singer 1958:76),

Race may be defined operationally as a rough measure of

the genetic difference in human populations and may function

as a device for teaching human variation and as a research

tool. However, race does not necessarily exist in reality



and its use depends on an individual's area of research.

However, in population studies the term is used, to designate

populations which show genetic differences. Genetic distance

may occur due to physical or temporal isolation or in

conjunction with environmental difference (Baker 1967).

An elaborate study on the racial affinities of the South

African Negro is reported by de Villiers. The study is

based on series of not less than 35 undeformed male crania

per series from all available African crania series. On the

basis of the cranial measures the Bushman show distance

from the other African groups based on the Penrose method

of distance sT~tistics. The report also tries to show the

distribution of Bush and Boskop features in the South African

Negro crania, even though the concept of a Boskop type has

been challenged. The report shows how the new statistical

methods and computer programs are applied in population

studies (de Villiers 1968). However, the purpose for which

the study is reported is questionable and the main emphasis

of the article appears to be on classification of the

African Negro groups based on minute and even questionable

morphological distinctions, perhaps for purpose of defining

the racial groups of South Africa for the government. Some

of the conclusions of the report can be questioned on the basis

of the data presented.

The above three studies by Tobias, Singer and de Villiers

begin to reflect changes in ,the method of approach of human
paleontologists and physical anthropologists to the skeletal

materials available. However, in the reports are remnants of



the old typological approach and speculation regarding human

variation.

CURRENT STATUS OF STUDIES ON THE BUSHMAN

The history of the Bushman and their ancestral populations

is becoming better known through archaeological excavations.

The ancestral Bushman skeletons are found associated with

artifacts of the Wilton industry throughout most of eastern

and southern Africa. The earlier skeletal material appears

to be of a larger Khoisan stock and dating 40,000 B.P. to

18,000 B.P. The small Bushman fossils appear in South Africa

11,000 B.P. (Clark 1970:164-5).

The skeletal studies being conducted at the present

show attempts to get away from the typological definition

of subspecies and are employing more of the theories and

methods of the biological species concept. Instead of

examining the skeletal materi~ls for differences, the causes

of the differences are being searched for. Some of the

more recent population skeletal studies are by Stern and

Singer who criticise the typological approaches of Galloway

and Tobias and other earlier workers. They said much of

the skeletal material is divided into meaningless groups

of pure races and hybrids by the earlier authors, and a

new method of approach is suggested by Stern and Singer

for the study of the hybrid material. The hybrid material

may be able to reveal how far back the Bushman and Hottentot

constituted distinctive races, the amount of admixture between

the two groups, and when and how often admixture between the

two groups occurred (Stern and Singer 1967:104).



The hybrid skeletal material available to Stern and Singer

is a small sample of 8 Bushman men, 6 Bushman women and 4

Hottentot men. Because of the small sample, size and statistical

m~as;ures deriye<;lcannot be tak,en as significant. However, in

the sample of the Bushman male,crania are significantly larger

than females in many instances. There is little difference

between the Hottentot and Bushman males, but the sample size

is too small. No trends are noted other than the Bushman men

are larger than the women. The study data showed though,

"less tendency in the direction of the accepted, typical

characteristics of the Bushman or Hottentot" when compared to

measurements published earlier in the literature (Broom 1923,

Drennan 1938). Because of the sample size multivariate techniques

are not used (Stern and Singer 1967).

The study of modern representatives of South African races

is criticized as being valueless because of the widespread inter-

breeding (Dreyer and Meiring 1952). The problem of hybridization

can be dismissed as a problem according to Montagu (1950). The

use of hybrids though is an attempt to get away from the strict

typological approach to the fossil material and an attempt to

perhaps study it more objectively.
A comprehensive study was recently reported on a series of

Bushman, Hottentot and South African Negro skulls of both males

and females. The racial affinities of the skeletal material is

known. The sample sizes are larger. The computer techniques

of multivariate analysis and descriminant function analysis are

used. The findings show the range of Bushman-Hottentot variation



is small and non-significant with relation to the Bushman-Negro

and Hottentot-Negro separation. The conclusion regarding the

cranial information is supported by other studies which show

theBushman and Hottentot are similar in blood group and serum

protein distribution. The Hottentots differ slightly in the

height of the cranial vault (Rightmire 1971a:193).

The lumping of the Bushman and Hottentot into the Negro

category does not seem right according to Rightmire on the basis

of the cranial analysis (1971a:169). The amount of Khoisan-

Negro distance is still a problem to be examined more fully.

The lumping of the Bushman and Hottentot with the African Negro

is suggested by Singer, who proposes that his observations lead

to the opinion that the definition of the Negro must be extended

to include the light-skinned people (Singer 1970:41).

Though the Bushman exhibit some Mongoloid traits; e. g.,

the orthognathous face, yellow to yellow-brown skin, it does not
~

seem feasible. The archaeological evidence shows no reports of

migrations and the Diego blood antigen is absent (Rightmire 1971a:

172). The evidence refutes any Mongoloid populations' influence
on the origin of the Bushman population.

The comprehensive study of the known Bushman, Hottentot and

South African Negro crania helped establish criteria important in

distinguishing groups from each other. The results and the

technique are used to solve a more complicated problem, establish-

ing the racial affinity of Iron Age crania in poorly preserved

condition (Rightmire (1971b). The study of this material helps

solve some of the debates over the peoples living in eastern and

Southern Africa during the Early Iron Age. The use of the multi-



variate descriminant analysis technique shows the important

measurements or morphology important to group separations and

separates out the fossils according to the available information.

The results are not really relevant here but the use of the

technique has important implications for future studies.

Many researchers are conducting studies on the Bushman in

other areas showing how physical anthropologists have added

more methods of analysis to their discipline in order to study

human variation in different populations. Dermatoglyphics are

reported on the different Bushman bands by Hiernaux (1969:166).

The question of the Bushman's adaptation to desert conditions

is discussed by Wynbham (1970). (The Bushman, Negro and

Caucasoid male population responses to heat, cold and exercise

at medium altitude are remarkably similar.)

Extensive blood studies have been conducted on the Bushman.

The most descriminating trait studied is the Gm allele which is

located on the heavy chains of the Immune globulin molecule,

which may by determined by more than one allele. The Bantu

have been in South Africa possibly only since 500-1500 B.P.,

arriving in waves and replacing the Bushman hunter-gatherers

in the area. The amount of Bushman admixture in various tribes

can be seen by the frequency of the Gm1,13 allele. The Gm

allele can be used to estimate the amount of racial admixture as

well as to study the amount of variation in a racial group
(Jenkins et al 1969:197).

The Bushman and Hottentot groups are being studied by many

techniques. The subsistence patterns, caloric intakes, etc.,

are important to an understanding of the group's adaptation to



the environment. The social customs of these groups are being

examined also. All the information collected will give a better

understanding of the people as they are today and what their

ancestors were like in the past.

CONCLUSIONS

The problem of classifying human fossil material is a

recurrent topic in the literature. To help alleviate some of

the problems, Simpson suggests that anthropologists like zoolo-

gists should, for the purpose of discussion of individual

specimens, use their specimen number. This practice is almost

universal in zoology. This would help perhaps facilitate the

pUblication of information on specimens. The information

should include standardized measurements, photographs, without

the necessity of making a hasty judgement about the status of

the specimen or delaying publication until a decision of the

proper taxonomy has been considered (Eckhardt 1970:337-40).

This procedure is followed by Richard Leakey in the reports on
the recent finds at Lake Rudolph (1971).

Further studies in human paleontology will provide perhaps

more systematic studies of the fossil materials available, and

more answers regarding the origin of man and migrations of

different geographical populations. The paleontologist cannot

just examine the fossil material, but must also consider the

cultural associations with the fossils in order to better

interpret the fossil record. Studies on living populations

provide more information about the mechanisms of evolution and

the amount of variation present in living groups, and the



theories can be applied to tests on the fossil materials. The

use of new techniques make these broader studies possible and

perhaps more significant.
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