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Since the discovery of the Neanderthal bones 1856 (cfr Toussaint, 1996), the extre-
mely old, fragmentary fossil remains of hundreds of man-like bodies have been disco-
vered in Europe, Asia, and Africa (cfr Bonjean, 1996). Even the oldest ones – usually 
the most incomplete – look man-like and „un-apish”, even to a layman, if compared 
with a modern apish and human correlate. Sometimes, in the vicinity of these remains, 
primitive stone tools or the evidence of their production have been found. 

At present, it seems absolutely certain – within the limits of our present physical 
and biological knowledge – that at least four million years ago, in Africa, some cre-
atures resembling modern man were living, and that at least two and half million years 
ago, in Africa, stone tools were produced. In contrast with the firm, scientifically-argu-
able belief that all modern human tribes – however different they are – belong to a sin-
gle species (cfr Littlefield et al., 1982; Marks, 1995), in paleoanthropology an equally 
firm scientific belief is maintained that the extinct man-like forms belong to several 
different, „presapient”, „prehuman”, more ape-like species (cfr Wood, 1996). 

No philosopher ignores the theoretical consequences of this situation. There is, 
however, a big epistemological paradox hidden at the bottom of it. There is no agree-
ment among philosophers how to describe the clear gaps between the actually living 
primate forms and in particular how to understand the mental superiority of the mo-
dern living man (Hominidae family) over the modern living apes (Pongidae family). 

On the biological side of the problem, there is no consensus how to classify the 
distinctive hominid or human biological traits, such a bipedalism, the erect posture of 
the body and the functional complex of human masticatory system. One can, therefore, 
wonder how these extremely difficult and debatable topics might be solved on the ba-
sis of the fragmentary, mineralized remains. 

We are going to argue that the data concerning the evident gap between Pliocene 
and early Pleistocene hominids and Pliocene and Pleistocene pongids pose the same 
kind of questions as the present, obvious gap between the modern forms of man and 
modern forms of apes (cfr Lenartowicz 1972, 1990).
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The timescale of the remains referred to in this paper comprises the period of the last 5 
million years (myr). The historical times can, roughly, be identified with the Holocene 
period, i.e. the present, post(inter)glacial stage. The end of the last glaciation occurred 
some 10–15 thousand years (kyr) ago. The previous stage, called quartenary, Pleistocene 
or glacial stage, lasted about 2.5 myr. The beginning of the preglacial, Pliocene or tertiary 
period is adopted as 15 myr ago (see Fig. 1). In paleoanthropology there is a consensus to 
accept all the Holocene hominid remains as the remains of Homo sapiens, no matter how 
different are the details of their anatomy (AAPA statement, 1996). The earlier remains, 
however, depending on their cranial morphology or brain capacity are commonly argued 
to represent different biological species (Homo erectus, H. ergaster, H. habilis) or even 
different genera (Australopithecus, Paranthropus, Ardipithecus). The number of taxono-
mical schemes and opinions under discussion is confusing (cfr Brace 1990, Clark G. A., 
1988, Simpson, 1964). We will use the term hominid to denote any pre-Holocene bio-
logical fossil remain which is indicative of human form of locomotory dynamism or some-
how linked with such a form. Historical times cover the Holocene period of the geological 
time-scale. This period is just one tenth of the time Neanderthal man lived. (see Fig. 1).
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Fig. 1. Modern phenotypic forms of man constitute a shallow layer at the top of the 
glacial and preglacial hominid lineage. 

Geographical and temporal dimension in the history of man 

From the biological point of view humanity is far from being a homogenous kind 
of population. To the contrary, the small Boshiman and Pygmies, the tall and slender 
Nilotic Negroes, the robust Innuits, not to mention the biologically unspecialized Eu-
ropeans provide an illustration of the polytypic character of mankind (Beals & Hoijer, 
1959; Coon, 1966; Tobias, 1997). The geographical inventory of human forms, in the 
biological and cultural sense is, most probably, completed. A possibility of disco-
vering a living, completely unknown race of mankind is negligible. But a new dimen-
sion of study has been opened with the development of modern dating methods and the 
search for our ancestors in the ancient geological strata.
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Biology and technology. A close relationship between the development of man's 
biological structures (the actual phenotypic variation) on the one hand and the level of 
technology on the other is beyond a doubt even without paleoanthropological evidence 
(see Fig. 2). Diet, thermoprotection, physical exercise shape the musculature, body 
proportions and skeletal traits of present human populations both in a progressive and 
a recessive sense (cfr Ruff , 1993, Ruff et al., 1993b; Russell, 1985). The progress of 
technology has to be distinguished from the actual level of technology. Each level of 
technology creates a new, starting platform for further technological advances. The 
density of a population plays a crucial role in the promotion of specialized practices. 
A small group has neither means nor reasons to promote a highly sophisticated tech-
nology. Though it may sound trivial, this creates a kind of elementary conceptual 
background for understanding the situation of mankind during the glacial epoch.

Fig. 2. Australian Aborigines (left) have better developed masticatory structures than 
the european population. After Owen, 1866/558, 570.

Glacial epoch. During this epoch relatively rapid, dramatic changes in the global tem-
perature and water resources took place, in a 41 kyr rhythm at the beginning and since 
about 800 kyr in the circa 100 kyr rhythm (cfr Raymo, 1998). It is important to stress 
that, as a rule, biologically adverse changes towards a cooler and more arid climate 
were relatively very fast, at least ten times faster than the climbing back to the original 
level. This rhythm affected many biological species, not just hominids. Still, one has to 
remember that „fast” in the geological sense means more than 200 human generations.

Why is „technology” so important? Though our cities made of glass, concrete and 
indestructible plastic compounds will survive, we believe, many millions of years to 
come, what kind of remains can we reasonably expect from our Pleistocene ancestors? 
We may expect that their biology was much more developed than their technology. 
They had to rely on their own muscles, their teeth, their legs and their crude tools. In 
this sense, they were certainly close to the few remaining „primitive” populations of 
today. When analyzing their foot skeleton we should be aware that from using shoes 
we have an unnaturally adducted toe. Analyzing their musculature, we have to keep in 
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mind that the lean body mass of an Australian Aborigine differs from the lean body 
of a Barbie doll (cfr Norgan, 1994). We have to understand that early hominids had no 
mills, no pestles, no mortars or even ovens or pots. These were invented much later. 
They had to spend much time and effort in processing their food. But these people did 
invent cooking and grinding devices. The biological transformation of their body came 
later (cfr Henneberg, 1998).

Paleoanthropological reconstruction has to detect and restore the pretechnological 
biology of man. Only that kind of reconstruction will do justice to the biological chan-
ges which follow the technological progress of a hominid, and therefore are diagnostic 
of his truly distinctive human capacities.

Fig. 3. Blunt and short canine is one of the most important diagnostic traits of a ho-
minid. It means hominids were structurally defenceless.
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Hominid masticatory system and food technology

Teeth, being made of the hardest and most resistant material constitute about 60% 
of the fossil evidence (cfr Tobias, 1978). No wonder that the reconstruction of the 
masticatory system can be done with a reasonable precision. Early hominid masti-
catory system was different from the pongid system and different from our human 
system (cfr Kaszycka, 1994; Kujawa, 1994). The word „different”, however, is ambi-
guous. The differences between the pongids and early hominids are mainly qualitative 
(differences of role and dynamism – like between an omnivore and a folivore). The dif-
ferences between the early hominids and modern humans are mainly quantitative (dif-
ferences of scale and robusticity – like between a small dog and a big one. 

The major dental trait which distinguishes hominids from pongids are canine teeth. 
In pongids canines are big, deeply rooted in the jaws, sharply pointed and sticking out 
above (in upper jaw below) the teeth row. The pongid dynamism of masticatory move-
ments is therefore radically different from the hominid form of the mastication. In man 
the canine tips are almost on the same level with other teeth, and are blunt or even worn 
out. On the Fig. 3 the two Pleistocene mandibles (A, B) are shown together with a frag-
ment of an extremely robust, but quite modern mandible (D) (Michalski, 1997), and 
the modern pongid mandible (C). The lack of the prominent canine in the hominid 
mandibles is evident. 

Another distinctive masticatory trait of the early hominids was the extremely 
developed molar dentition. „Only in the Homo ergaster does relative molar size return 
to the low levels that are characteristic of living species of Pan”. (Wood B. 1994) The 
name Homo ergaster was given to a young hominid skeleton dated some 1.5 myr ago, 
discovered in the Nariokotome locality, West Turkana region of Central Africa (spe-
cimen KNM-WT 15000). Wood seems to admit that the early hominids had the molar 
pattern quite unlike their presumptive cousins, chimpanzees. 

Human dentition is characterized by a relatively thick layer of enamel. The surface 
of the molar teeth is shaped as a number of shallow „mortar and pestle” forms, which 
indicates the diet composed of nuts, grass seeds and other hard material to be crushed. 
That kind of dentition is radically different from the dentition of the leafeaters (cfr 
Fleagle, 1988/240-242). 

Dentition makes part of a complex dynamic system. The bigger the teeth are, the 
longer their roots are, the more robust the jaw bones, the more developed are the 
muscles which move them. The dimension, shape, the properties of the enamel layer of 
teeth is functionally correlated with the body size and the quality of food to be proces-
sed. epresents this aspect of hominid skull anatomy which is – apparently – 
common with other mammals. The essential differences between the A and E can be 
reduced to the change in the development of masticatory musculature. In E, the mus-
cles which move the jaws are very well developed, more developed than in a smaller 
hominid F.

The prognatism is more pronounced in F, because of the allometric correlation between 
the surface of the teeth, robusticity of jaws and the bicondylar distance of the mandible. 
This distance is limited by the dimensions of braincase and the position of the tempo-
romandibular joint. This joint is always situated on basicranium within the temporal bone, 
where its consistency resembles the ivory (pars petrosa). Modern hominids have a bro-
ad neurocranium and small teeth. The arch of the mandible is therefore hyperbolic and does

Figure 4 r
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not stick out to the front, but is hidden underneath of the big neurocranium. In the early ho-
minids the braincase was small and arch of their mandibles – to accommodate their relati-
vely big teeth – had to be shaped like U letter, and their jaws stuck out to the front (progna-
thism).

The earliest biological manifestations of technological progress

Our (Homo sapiens) modern masticatory system copies all these distinctively ho-
minid traits, but it is very much reduced. This reduction is developmentally and fun-
ctionally integrated (cfr Calcagno and Gibson, 1988). First of all our teeth have smaller 
working surfaces and shorter roots. Consequently the alveolar module of the jaws is 
constricted. The masticatory musculature is also reduced. This in turn is reflected in the 
„gracilisation” of the maxillar and mandibular bones, in the restriction of the muscular 
attachments on the braincase and zygomatic arch, and in the evident reduction of the 
bony structures which have to provide a proper rigidity and resistance of the braincase 
(Russell, 1985). The shape of the modern human skull is evidently modified by the in-
fluence of food technology. 

We believe that the prominent prognathism and the general robusticity of the mas-
ticatory system should be interpreted as an original endowment of mankind which, be-
cause of the advances in food technology, was gradually reduced. This process of reduc-

Fig. 4. Younger hominid skulls have bigger braincase but less developed masticatory 
structures.
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tion, sometimes even degeneration (caries), is observed since at least 1.5 myr, through 
Holocene (Calcagno, 1986, 1988; Calcagno & Gibson, 1988 ), well into 20th century.

Summing up, the early hominid dentition was clearly different from the pongid pat-
tern of dentition and sometimes even more different than ours. For a certain period of 
time the bigger specimens had more robust masticatory system. Gradually however, in 
spite of the constant trend towards a bigger body – Cope's Rule (cfr for instance Alroy, 
1998) – the hominid masticatory system, a biological paradox, became more and more 
reduced. One has to postulate a dynamism which liberated this organ from a substantial 
amount of its work. In other words it seems rational to hypothesize that the early 
hominids started processing food (cooking it or grinding) well before a million years 
ago. The discrepancy between the masticatory and neural dynamisms in the Pleisto-
cene series of the hominid skeletal remains constitute an important, although indirect, 
evidence of the early technological progress (cfr Henneberg, 1998).

Fossil data demonstrate the antiquity of the typically human, bipedal locomotion

There are many skeletal fossil fragments which argue for the habitual bipedal loco-
motion of all the known hominids. The position of the foramen magnum in the basi-
cranium, the shape of pelvic bones, femur bones, the foot bones – all these and several 
other more subtle details either confirm habitual bipedal locomotion, or exclude a ha-
bitual brachiator-like, or knuckle-walking, typically pongid locomotory activity. The 
foot-prints dated some 3.5 myr ago are indistinguishable from the footprints left by the 
modern habitually unshod, „primitive” South American Indian.

Femoral bones are present in the fossil hominid material as proximal or distal 
fragments. A reconstruction of a whole femoral bone from such a fragment is possible, 
on the condition that the pelvic bones from the same individual body have also been 
discovered – which happens extremely rarely. But a single, intact femoral bone enables 
us to determine what kind of locomotion was habitual for the once living body. One has 
to assume that the body had two identical, but mirror copies of the femoral bone. Then 
one has to assume, that a certain distance separated the femoral heads – the distance 
between the two femoro-illiac joints. Finally, one has to assume that the flexion in the 
knee joints was on a horizontal axis (cfr Lovejoy & Heiple, 1970). 

The Fig. 5 shows several different, single fossil bones together with their mirror 
copies. In the top-left corner of the figure there is a schematic representation of the 
femoral bones in man and in the pongid. In pongids femoral bones run vertically to the 
knee joints while in man, the femoral bones run obliquely, so that the knees meet in the 
sagittal plane. This means that man walks as if on a line. During the consecutive steps 
the centre of the body mass does not have to be switched laterally in relation to the 
position of the foot. In the pongids, because of the parallel orientation of the femur 
bones, the lateral shift of the body mass – during the bipedal walk – is considerable. So 
a pongid, during the bipedal walk, characteristically waddles from side to side.

One has to admit that among paleoanthropologists there is some controversy 
concerning the hypothetical capacity of early hominids to climb trees and to carry on 
an arboreal style of life. Modern man is capable of both, and some „primitive” tribes do 
spend much time in their nests built in trees, high above the ground. To our best know-
ledge, no anatomical research on the shape of their digits, or anatomy of locomotory ske-
leton has ever been done. 



8

Fig. 6 shows the shape of the pelvic bones in a hominid dated circa 2-3 myr ago. 
This shape is evidently man-like and fits well into the framework of bipedal loco-
motion and vertical gait (cfr Day, 1986/287-8, 320), as suggested by the hominid fe-
moral bones. There is a controversy between those who consider the bipedal and qua-
drupedal (knuckle-walking) system of locomotion as integrated, indivisible sets of 
anatomical and behavioral, mutually exclusive conditions, and those who believe in 
the possibility of a gradual transformation of the latter into the former system. We don't 
think that the last hypothesis is mechanically, anatomically and behaviorally sound. 

The data called to argue for the ape-like features of the early hominids are scanty, 
indirect and ambiguous, while the evidence of their man-like locomotory structures is 
not only broad but – and it is important – integrated from the dynamic point of view. 
The erect posture and bipedal locomotion are both well documented in the fossil frag-
ments. This cannot be wiped out by the evidence which is fragmentary, ambiguous or 
dynamically independent. Tarzan possibly had better developed upper part of his body 
– both skeleton and musculature. It may be that his digits were a bit curved – to provide 
a better grip of the liana. But this does not make him a hemi-biped, or less human than 
we are.

Fig. 5. The shape of femur bone indicates the mechanism of locomotion.
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Fig. 6. Plio/Pleistocene fossil pelvis is remarkably similar to the modern man pelvic 
bones.
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The earliest known stone tool collections are undistinguishable from the stone 
tools produced and used in the Christian era

Modern „primitive” tribes are far from being the most skilled in stone-tool pro-
duction. Some of them utilize the sharp edges of simple stone flakes, some have been 
observed to produce simple acheulian tools, known already 1.5 myr ago (Barstra, 
1982; Mulvaney, 1969; White, 1968). The „golden era” of the most sophisticated stone 
tool production techniques is dated for the Late Pleistocene and the Early Holocene 
period. 

In the Fig. 7 selected specimens of three sets of stone tools are shown. The middle 
one (B) is dated some 50 kyr ago, and was found in a Neanderthal occupational site in 
Italy (Bonfiglio et al., 1986). The collection comprises a crude oldowan tool, or per-
haps an early stage of a more elaborated tool, a burin and a retouched flake, together 
with a core. On the top of figure (A) three diminutive stone tools dated some 2.5 myr 
ago are represented. The shape of a burin, quite similar to the burin made by Nean-
derthal man, a retouched flake, made of jasper, and a core are recognizable.

„Omo 123 site in 1972 – 1973 yielded 1.014 specimens, and almost 900 artifacts re-
covered in situ from two cuttings J and K. The thickness of the geological layer in which 
the tools were found was irregular and varied from a few centimeters to maxi-mum of 

2 215 cm. The density about 25 artifacts per m  in Locality J, and 120 artifacts per m  at 
Locality K. The principal raw material is quartz with rare examples of other rocks such 
as quartzite, jasper, and chalcedony. The stone tools were very small, most of them 
within the range of 2.5-3.5 cm. The raw material dictated the striking of small flakes.” 
(Chavaillon, 1976). 

In the lower part of the Fig. 7 (C) the oldowan and acheulian tools, found in Gena 
(Ethiopia) and dated at least 2.5-2.6 myr are drawn.

„The artifacts show surprisingly sophisticated control of stone fracture mechanics, 
equivalent to much younger assemblages of Early Pleistocene age. 2,970 stone artefact 
(1,114 in situ) were found in a 10 cm layer of a clay-rich paleovertisol 6 m deep” 
(Semaw et al. 1997). 

Summing up, the present fossil evidence demonstrates the production of stone-
tools between 2–3 myr ago. The raw material of the proper kind was selected, the 
desired, sharp edges were struck out from a blunt, round stone, and the dimension of 
the tool was evidently controlled. Guilbaud (1993) analyzed some important cognitive 
premises of stone-tool production. One can guess that the stone tools were used to skin 
and quarter hunted animals and to produce wooden arms or other wooden tools. These 
kinds of tools have been produced since then until historical times, even until Christian 
epoch. Who was responsible? From that time, only two candidates are available. One 
is the gracile Australopithecus africanus (Southern Africa) and Australopithecus afa-
rensis (Central and Eastern Africa). The second candidate is the robust Australo-
pithecus robustus (South Africa) and Australopithecus boisei (Central and Eastern 
Africa). All these forms manifest a well-developed, habitual pattern of bipedal loco-
motion and the manifestly human form of dentition.

Brain size and man's psychological capacities 

The Plio/Pleistocene hominids had small braincases. The variability range of the 
3earliest forms is some 400–500 cm . This is about one-third of the human present mean
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Fig. 7. Simple stone tools of the kind used even during Christian era. (For a detailed 
comment see text on the page 456.)

A

B

C

0 1 2 cm

0 5 cm



12

adult brain volume. This fact is commonly interpreted as evidence of a lesser behavio-
ral capacity of the early hominids. Two theoretical premises are at the bottom of this 
interpretation. One is that there is a certain fixed relation between the absolute brain 
volume and the behavioral capacity of an animal (cfr Van Vallen, 1974). A small brain 
cannot – according to this opinion – hold enough neural cells to drive the higher psy-
chological dynamisms characteristic to mankind. We may call it the Absolute Hard-
ware Hypothesis of „Sapientization” (AHTS). The second premise – we may call it the 
Proportionate Hardware Hypothesis of „Sapientization” (PHTS) – claims that a cer-
tain level of brain/body size proportion is crucial in determining „sapient” behavior 
(cfr Jerison, 1991). Neither hypothesis can be considered firm enough to conclude on 
the „prehuman” or „presapient” status of the early hominid (cfr Skoyles, 1999). Some 
reasons for utmost caution regard our biological knowledge, and some regard the very 
nature of fossil remains which are fragmentary, dynamically inert and microscopically 
mineralized. 

Let us consider the purely animal aspect of man's psychology (sense cognition, 
memory, instinctive behavior ... and so on). On this level man can be compared with, 
for instance, dogs. In the species of dogs we can observe even two order-of-magnitude 
differences of body size, and the proportionate differences in the absolute volume of 
brain case without any significant difference in the psychological dynamisms. It is also 
well documented that since Pliocene the equid braincase increased its volume more 
than three times – that is even more than the hominid braincase (de Miguel & Hen-
neberg, 1999). It is doubtful that the equids gained in appreciable psychological capa-
city when the scale of the organ has changed. 

One has to realize that the term „brain” refers to an organ which – like the liver or 
kidneys – functions on the histological and cytological level. On these levels the 
evidence for a correlation between intellectual capacity and the structures of the brain 
is lacking. If however, we limit ourselves to the analysis of purely animal psycho-
logical dynamism, we may gain some insight in the intricacies of the central nervous 
system. For instance, in tropical salamanders there is an obvious lack of the quan-
titative relations between the „hardware” on one side and the psychological achieve-
ments on the other. „Whereas the largest species, Hydromantes (Tribe Bolitoglossini) 
has a head that is about 27 times larger, and a brain that is about 9 times larger than that 
of the smallest species, Thorius, the number of cells in the thalamus, the preatectum 
and the midbrain of the former is only 3 times larger than that of the latter” (Roth et al. 
1988). Miniaturization is surely adaptive in the sense that it enabled miniaturized 
species to live in relatively predator-free microhabitats with abundant food supply; it 
may also be a means to achieve sexual maturity at a much earlier time than larger spe-
cies with similarly large genomes and cells (ibidem).

The historical population of man exhibits a striking variability of the absolute brain 
size. The range of this variability is differently stated by different authors. Even the 
same author in the same monograph can give different values. E. g. Hockett (1973) 

3 3estimates the range as 750–1700 cm  on pag nd as 1000–2200 cm  on the page 
3397. The present variability of human brain volume extends from well below 700 cm  

3to well above 2000 cm  (Holloway, 1974; Tobias, 1970). 

There is no doubt that a concrete human body size is related to the brain size. Beals 
et al. (1984) point out that the robust and relatively heavy arctic people and the dimi-

3nutive tropical forest pygmies differ in their average brain size by some 300 cm .

e 364, a
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„McHenry (1976) estimated the number of extraneurons in East African Australopi-
9thecus and also in South African Australopithecus robustus at 4.3 x 10  and in modern 

9 9Homo sapiens at 8.2 x 10 . The difference of 3.9 x 10  extraneurons is taken to indicate 
an enormous discrepancy in behavioural capacities of these two species separated by 
over a million years evolution. However, .... the difference between the individuals of 

9modern Homo sapiens may be as large as 4.5 x 10  extraneurons” (Henneberg, 1990).

It seems important to note that in present day humanity some psychologically nor-
mal people have unusually small braincases. Microcephaly is most often associated 
with pathology, but not necessarily so. There are multiple clinical reports of instances 
of a undoubtedly normal psychological development in spite of the anatomical micro-
cephaly. The most interesting are those reports which demonstrate a link between short 
stature and microcephaly. The dominant inheritance of microcephaly with short statu-
re „with normal intelligence” was also observed (Burton, 1981; Hennekam et al. 
1992). One is tempted to hypothesize on the origin of such phenomena. If the early 
hominids represent an extinct human race, or a specific phenotypic adaptation of 
Homo sapiens, rooted in the genetic potential of human family, then one might expect 
an occasional, quite accidental appearance of such a form.

„Although it is difficult to make a general statement regarding the relationship 
between microcephaly and intelligence, some tentative conclusions can be drawn. De-
creased head size may or may not be associated with lowered intelligence, indicating 
that small head size by itself does not affect intelligence. /.../ It can be added that 
reduction in brain size without /.../ structural pathology, as may occur in some genetic 
conditions or even as a result of normal variation, does not affect intelligence” 
(Dorman, 1991). 

The average brain weight/body weight ratio of humans is 1:45, while it is 1:30 for 
a New World monkey (Hapale rosalia) and 1:25 for a common mouse (Henneberg, 
1998). Was the brain weight/body weight ratio of the early hominids different from the 
present human populations? That depends on the reconstruction of their body weight. 

Body proportions and body size 

There is a long standing controversy regarding the accurate reconstruction of the 
hominid body size. This controversy is rooted in two assumptions of a rather limited 
validity. The first one – the encephalization hypothesis – claims that more advanced 
behavior requires a bigger brain or a higher brain/body index. The second assumption 
– the gradual sapientization hypothesis – claims that the earlier part of the hominid 
lineage must have been mentally and behaviorally more primitive than the later part of 
it. The second premise is of crucial importance to the theory of human evolution from 
an unknown primate ancestor. These two premises may influence the process of 
reconstruction, creating an imagined scenario of the dynamism under investigation. 
The scenario is this: Early hominids had smaller brains, bigger bodies and an undeve-
loped human behavior. No wonder that the reconstruction of the body size and the 
body proportions in hominids is crucial. 

Before we enter into a discussion on the reconstruction of body proportions in early 
hominids, we have to underline that their brain size is relatively well documented 
while their body weight is relatively difficult to guess. One has to ask to what extent the 
dimension of the brain case is indicative of the dimension of the body. During the Ple-
istocene epoch the average dimensions of the hominid body have increased (Mathers
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& Henneberg, 1995). The exact value of this increase remains controversial. The rea-
sons for this controversy will be discussed later, though one seems indubitable. Smaller 
bodies had smaller heads. The controversy is limited to the problem of proportions. But 
another more general biological principle has to be mentioned here. The so called 
Cope's Rule (1896) expresses a tendency for the body size to increase over the span of 
many geological epochs. This is observed in many different animal groups, including 
mammals e. g. Equidae, elephants, monkeys (cfr Alroy, 1998; Rosenberg, 1992). One 
cannot dismiss a hypothesis that the slow increase in the hominid braincase reflects a 
slow increase in the body size.

The reconstruction is based on the teeth dimensions, locomotory bones, diet and the 
locomotory habit. 

(a) Teeth and locomotory skeleton. Among the earliest fossil remains there were many 
of the diminutive size. Small femoral bones (Fig. 5), small pelvic bones (Fig. 6), small 
feet bones, small braincases (Fig. 4), even few remaining skeletons and the earliest 
stone tools were of diminutive size (Chavaillon, 1976). The only elements which were 
not smallish, but even bigger than in Homo sapiens, were teeth. Bigger teeth – of course 
– had bigger alveolar structures, stronger jaws, more developed muscles and more 
prominent muscular attachments (Wolpoff, 1974). This fact marks the beginning of a 
controversy. According to the assumption that Big Teeth means Big Body, early 
hominids had relatively very heavy bodies (McHenry, 1974, 1991b, 1992). 

However, one has to be aware that our modern, reduced dentition is rather 
inadequate from the purely biological point of view. Most of the modern human tribes 
prepare their food by grinding and cooking, so that the role of the masticatory system is 
considerably reduced. Only a few, relatively small human populations, the „wild” ones, 
have retained a relatively well-developed masticatory system. But their stature/body 
size index is surprisingly low (Norgan, 1994). Early hominids had to masticate their 
food for hours, perhaps, but it does not necessarily mean that their stature/body size 
index was higher.

(b) Hominid diet. If hominids ate the same food we do (habitual seedeaters and meat 
eaters), then the proportion of their viscera to the rest of their body was about the same. 
In that case, the regression line (e.g. Quételet's index) for a 110 cm small stature would 
predict some 20 kg. Consequently their diminutive braincase would have held a brain 
which had the same proportion to whole body weight as our „fully human” brain. 
Recent investigations indicate that early hominids feed on a high-quality foods even 
before the invention of stone tools (Sponheimer & Lee-Thorp, 1999; Vogel, 1999; cfr 
also Kaszycka, 1994; Kujawa, 1994). If, on the other hand, they were habitual 
fruiteaters and leafeaters – like gorilla and chimpanzee – then their viscera and the 
related musculature would have been much bigger, and consequently – in spite of a 
diminutive stature – their weight considerably higher than that of a modern man of the 
same stature.

(c) Hominid locomotion. If hominids moved along in essentially the same way we do, 
then their body size proportions would have been similar to ours. If however, they were 
habitual brachiators, then the musculature of the upper part of their body would have 
been much bigger and consequently their weight – calculated from the length of their 
femur – was considerably higher than ours. 

The fossil fragments which prove habitual bipedalism of the early hominids are nu-
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merous and fairly integrated; whereas those which might suggest habitual brachialism 
are scanty and ambiguous. Therefore one cannot put habitual brachialism hypothesis 
on the same foot as the well supported habitual bipedalism hypothesis. Consequently 
one should not abandon the bipedal proportions of the body in favour of the brachia-
lism hypothesis.

(d) The method of reconstructive calculation. The speculative structure of such a cal-
culation if rather complex. It includes the selection of a primary empirical parameter, 
the selection of the assumed relation between the parameter and the structure under re-
construction, and finally the selection of a mathematical, approximate function. A se-
lected fossil fragment (e. g. femoral bone) is measured in a selected aspect (e. g. its 
length or circumference or its robusticity). Then a relation between the measured para-
meter and the whole body weight is assumed. This relation is often indirect. For ins-
tance, the femur length serves to reconstruct the stature of the vanished body, and the 
reconstructed stature is used to calculate the hypothetical body weight.

In the habitual bipedalism the whole weight of the trunk, upper limbs and head is car-
ried by two femoral bones. Construction of a single femoral bone reflects half of this 
weight. In the pongid quadrupedalism construction of the femoral bone reflects less than 
one fourth of the body weight – because the front part of the body is more developed than 
the rear one. According to the evolutionary hypothesis of the hominid origin, the early 
hominid femur carried about one fourth of the body weight. No wonder that the body 
weight calculated on the basis of such an assumption was twice as big as the calculated 
body weight of a habitual bipedalist (cfr de Miguel & Henneberg, 1999).

When early hominid teeth are used as primary empirical data to reconstruct the total 
weight of no longer existent body, one has to accept a proper reference group. Which extant 
primate group is appropriate to serve as a reference group in such a reconstruction? Karen 
Steudel (1980) claimed the body weight of a gracile Australopithecus africanus was 36 kg 
– about twice as much as its calculated body weight when the obese human population was 
taken as the reference group. The body weight of the A. robustus was claimed to be almost 
60 kg. Steudel' s primary empirical data consisted of the palate breadth, the breadth of the 
orbit, the distance between the zygomatic bones and the circumference of the lower part of 
the femoral bone. The first three parameters are evidently dependent on the development of 
the masticatory system. Her reference group included quadrupeds. The calculation there-
fore doesn't seem reliable. „Teeth as perennial favourites for predicting body weight did not 
always provide reliable estimates” (Hartwig-Scherer, 1996, cfr also Smith, 1996). Karen 
Steudel confesses: „It is possible that my results slightly overestimate body weight because 
of the quadrupes included.”

Few words have to be added on the selection of the mathematical function used to 
calculate the correlation between the primary empirical data and the body statu-
re/weight. Some mathematical formula of regression are using just coefficients (Fel-
desman 1992; Feldesman & Lundy, 1988; Feldesman et al. 1989; Henneberg et al. 
1989) some add a constant length (Olivier, 1976; Sjoevold, 1990; McHenry, 1991a; 
Thoma, 1994). In the latter case the presence of this constant severely modifies (incre-
ases) the estimated stature at the lower end of the scale. 

Smith R. J. (1996) has pointed three reasons why the statistical inferences of the bo-
dy mass in fossil species are flawed: „(1) The analogy between the past and present is 
formed incorrectly, resulting in inferences about the past on the basis of relationships 
that have not be examined in living species, (2) Confidence intervals for predicted values 
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make most inferences of minimal or no practical use. (3) The reduction of biological 
variation among extinct species to a kind of „body-mass determinism” is statistically 
invalid and clearly wrong biologically.

Wood and Collard (1996), commenting the Smith'es paper wrote: „Whilst these are 
severe judgements, we consider them to be just and appropriate. Indeed, it seems to us that 
Smith could have been harsher.” 

De Miguel and Henneberg (1999) simply state: „Basically, we can see in the hominid 
data whatever we want to see”. The last remark should not be interpreted as an expression of 
a skepticism, but on one hand it stresses the difficulties created by the scarcity and 
fragmentarity of the data and on the other a certain functional and anatomical independence 
of different dynamic systems of the whole body (locomotory, digestive and the masticatory 
systems in this case). 

The problem of a reliable reconstruction of the whole early hominid body is of cru-
cial importance for two main reasons: first, because of an entrenched belief that brain 
volume plays a decisive role in determining human intellectual capacity; and second, 
because of the role the reaction norm plays in the proper taxonomical classification of 
a given living body.

During the Holocene period „there were several directional changes in human mor-
phology. Among others, gracilization, reduction of tooth size ... a clear-cut decrease in 
the size of the braincase. The decrease is substantial (between 100 and 200 cubic cen-
timetres, i. e. by one standard deviation) and seems again to proceed at an increasing 
speed in the more recent times. This decrease, it needs to be stressed, has occurred in 
that part of the world and during the time which has produced many major intellectual 
and technological achievements” (Henneberg, 1992).

As we have seen, there are no means to prove conclusively that the early hominids 
had a brain weight/body weight proportion essentially different from the later hominid 
populations. „[...] In all likelihood the size of Australopithecus' brain bore the same 
proportional relation to the size of its body that modern man's brain does to his body.” 
(Holloway, 1974).

The reconstructions of the external aspect of the australopithecine body

The hypothetical character of paleoanthropological reconstructions culminates in 
the numerous pictures, drawings and representations of the woolly ape-man creatures 
with dark skin, chimp-like nasal aperture and idiotic look (cfr for instance Jelinek, 
1977; Weaver, 1985; Gore, 1997). Practically the same had happened to the Neander-
thal man, who for many years was represented as a strange and dangerous beast. 
Boule's reconstruction of the La Chapelle-aux-Saints old man suggested an anatomy 
half-way from a chimpanzee. Straus and Cave (1957) proved that the Neanderthal 
skeleton was pathologically changed and that the changes were not different from those 
observed in the modern man affected by chronic arthritis. Recent, serious attempts to 
reconstruct his external traits ave produced a quite different result (cfr Gore, 1996). 

In the case of the Australopithecus, the „bestialization” attempts are as arbitrary as 
an attempt to make him look like a modern man (see Fig. 8). Some paleolithic cave 
paintings and designs represent the female profiles with a marked prognathism, rela-
tively small braincase, but with a nice and elaborate coiffure. Besides, the structure and 
thermoregulatory functions of hominid skin are essentially different from that of pongids 
(cfr Montagna, 1985 and Wheeler, 1985).



17

The role of adaptive (phenotypic) changes

The problem is this. Suppose our digging into the past reveals that the old hominid 
remains have always been within the range of modern variation of anatomical traits. 
The problem of the genesis of man would remain unsolved.

Suppose, on the other hand, that the actual, Holocene variability of mankind is – to 
some extent – a manifestation of intraspecific and generally adaptive (phenotypic) 
changes. Why would the same kind of changes have to be repressed or inoperative 
during the glacial epoch?

One has to carefully distinguish between (1) the problem of the origin of a new bio-
logical taxonomic unit, a new genus or family, and between (2) the problem of the origin of 
„sapientization” conceived as a psychological, not just a physiological trait. The difference 
between these two problems is founded in the idea of biological organs (body tools). The 
termite's, beaver's or bird's nest demonstrates that some animals are structurally and 
behaviorally capable of producing a material culture. It would be quite gratuitous to claim 
that an imaginary, intelligent („sapient”) form of termites would have to change their body 
structures, or its locomotory dynamism in order to build a shrine and to institute some 
religious ceremonies. If termites do not manifest such an activity, it would be wrong to sup-
pose that the main reason is the lack of tool. It seems that they are lacking a kind of beha-
vioral capacity we call „human intelligence” – whatever it may mean. The biological dif-
ferences between man and ape cannot prove that the apes are „nonsapient” because of their 
body structures. The hypothesis that the key structures are brain or the DNA of the reproduc-

Fig. 8. Upper row: two arbitrary reconstructions based on the same australopithecine 
skull (center). Lower row: two paleolithic cave paintings. Hypothetical dating – Late 
Pleistocene.
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tive cell is, at the moment, just an SF fantasy not a serious biological thesis based on 
reliable evidence. One cannot distinguish the fine, histological structure of a man's brain 
from the same structure in an ape, or a dog (Henneberg, 1988).

Consequently, it is reasonable to distinguish between our animal, purely biological uni-
queness (bipedal locomotion, characteristic form of masticatory activity) and man's psy-
chological uniqueness (production of material culture) of the intellectual kind. Paleo-
anthropological research tries to reconstruct both of them. Some fossil data argue for the 
antiquity of the material culture, while other data argue for the antiquity of man-like loco-
motion and mastication. One cannot however observe both in the same body – as it is 
possible only with the living man. Dogs or horses were – sometimes – buried together with 
their lords. There is no way to give an ultimate answer to the doubt whether an australo-
pithecine body found in the vicinity of stone tools was in fact their producer, or their victim 
(Clark, 1988). Some empirically void presumptions select fossil bodies according to their 
biological traits and prematurely eliminate them from considerations concerning their pos-
sible intellectual activity.

The role of the material culture 

The cultural achievements of different Holocene populations are decisive in put-
ting them into the Homo sapiens taxonomical category. Their biological peculiarities 
(body size and robusticity, color and shape of the body hair, colour of their skin, some 
distinct physiological traits) are – in this case – considered secondary, irrelevant (AAPA 
declaration, 1996). In other words, the advanced form of a behavioral trait is not just 
diagnostic, but ultimately decisive in the case of doubt. Let us reflect for a while on the 
meaning of this quite reasonable approach to the problem of paleoanthropology.

Reaction norm – a descriptive definition of mankind 

The notorious lack of a consensus on the idea of „sapientization” has left anthro-
pologists at the mercy of an inevitably incomplete inductive description of Homo sa-
piens. This kind of description is used with many other biological groups and it was 
labelled the „reaction norm”.

The term „reaction norm” was introduced by Woltereck (1909) and it carries at least 
three irreducible concepts. The first is a conviction that a great variety of intraspecific 
forms is never manifested in a single living specimen. The second is a belief that all actual, 
partial manifestations have their origin in a fundamentally identical agent which is present 
in every reproductive cell of a given species. The third is the conviction that this agent has 
to be identified with the chromosomal set of the reproductive cell. The second idea is 
crucial. This belief is fundamental to the idea of a single human „family” and the modern 
rejection of racist ideology (AAPA statement, 1996).

Paleontological reaction norm

The reaction norm of the extant animal species can be verified. The capacity to pro-
duce fertile progeny is a decisive test of the true specific identity. This test, for obvious 
reasons, cannot be used in paleontology. Unfortunately, it is not always used with the 
extant species. This methodologically inexplicable situation can be illustrated by the 
actual taxonomical confusion within the Old World monkeys (Cercopithecinae). 
Some authors divide this group into ten genera, others put all the forms within the same 
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genus. In both cases, the number of distinct species is impressive (about 50). But had 
the fertility test been consistently applied, quite a number of Cercopithecinae „spe-
cies” would vanish. Hill (1966) and Fleagle (1988) report the intergeneric hybrids in 9 
of the 10 genera of this group.

In paleontology the original biological continuity of a species under study is 
irreparably broken by the fragmentarity of fossils, their spatial and temporal, quite 
accidental distance. The discontinuity of the fossil material, therefore, should not be 
treated as a manifestation of taxonomical distance. No extant species is morphologi-
cally homogenous, monotypic. An assumption of the monotypic character of fossil 
hominids is gratuitous, arbitrary.

„/.../ Pure races, in the sense of genetically homogenous populations, do not exist in 
the human species today, nor is there any evidence that they have ever existed in the 
past. /.../ There are obvious physical differences between populations living in different 
geographic areas of the world. Some of these differences are strongly inherited and 
others, such a body size and shape, are strongly influenced by nutrition, way of life, and 
other aspects of the environment. /.../ the combination of these traits in an individual 
very commonly diviates from the average combination in the population. This fact 
renders untenable the idea of discrete races made up chiefly of typical representatives. 
/.../ Distinctive local populations are continually coming into and passing out of exis-
tence. /.../ There is no causal linkage between these physical and behavioral traits, and 
therefore it is not justifiable to attribute cultural characteristics to genetic 
inheritance” (AAPA statement, 1996).

Henneberg and Thackeray (1995) statistically analyzed the variability of fossil 
hominids according to four parameters: cranial capacity, body height, body weight and 
molar teeth size. The present day variability of human populations was taken as a re-
ference group. The authors were able to show that since 4.5 myr ago the variability of 
the parameters studied did not change, but was almost the same on any arbitrarily se-
lected temporal horizon. Therefore, in conclusion, the authors propose extending 
Wolpoff' s Single Species Hypothesis (originally restricted to the H. erectus forms, cfr 
Wolpoff et al. 1994) onto all hominid fossil remains since 4.5 myr ago.

Conclusions:

(a) The integration and correlation of the hominid bipedal locomotory system and the 
specifically human form of the masticatory system is evident in the fossil material 
from at least 4 myr ago.

(b) A few fragmentary and uncorrelated fossil specimens cannot ruin the manifestly 
integrated reconstruction of the above mentioned systems.

(c) Stone tools, indistinguishable from these produced during the last (Würm) 
glaciation – or even later – have been discovered in geological layers dated at least 2.5 
myr ago.

(d) The hypothesis of a causal link between early hominid bodies and the earliest stone 
tools seems the most reasonable.

(e) Extremely demanding environmental conditions of the glacial epoch together with 
slow and gradual technological advances seem sufficient to explain the phenotypic 
changes in hominid biology during the quaternary period.
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(f) A tendency to split the reconstructed fossil bodies into several species and genera 
contradicts the justified tendency to consider Holocene polytypic human forms as a 
single species.

(g) The hypothesis of a single, micro-evolving human species embracing all the Plio/ 
Pleistocene hominid forms doesn't seem properly falsified.

(h) In our opinion, the concept of human reaction norm (descriptive definition of Ho-
mo sapiens) should include all known hominid forms.

BIBLIOGRAPHY

Alroy J. (1998) Cope s rule and the dynamics of body mass evolution in North Ameri-
can fossil mammals. Science 280: 731-734

American Association of Physical Anthropologists. (1996) AAPA statement on biolo-
gical aspects of race. Am. J. Phys. Anthropol. 101: 569-570

Bartstra G. J. (1982) Homo erectus erectus: the search for his artifacts. Curr. Anthro-
pol. 23: 318-320

Beals K. L., Hoijer H. (1959) An introduction to anthropology. 5. The criteria of race. 
The Macmillan Company, New York, pp. 132-197

Beals K. L., Smith C. L., Dodd S. M. (1984) Brain size, cranial morphology, climate, 
and time machines. Curr. Anthropol. 25: 301-330

Bonfiglio L., Cassoli P. F., Mallegni F., Piperno M., Solano A. (1986) Neanderthal 
parietal, vertebrate fauna, and stone artifacts from the upper pleistocene deposits 
of Contrada Ianní di San Calogero (Catanzaro). Am. J. Phys. Anthropol. 70: 241-
250

Bonjean D. (1996) Chronologie Générale. pp. 73-81; In: D. Bonjean (ed.) Neandertal, 
L'ASBL Archéologie Andennaise, Andenne

Brace C. L. (1990) The creation of specific names: Gloria in excelsis Deo? or Praxis? 
or Ego? Am. J. Phys. Anthropol. 81, p. 197. 59th Ann. Meeting of the Am. Assoc. 
Phys. Anthropol., Miami, Florida, April 3-7, 1990

Burton B. K. (1981) Dominant inheritance of microcephaly with short stature. Clin. 
Genet. 20: 25-27

Calcagno J. M. (1986). Dental reduction in post-Pleistocene Nubia. Am. J. Phys. 
Anthropol. 70, 349-363

Calcagno J. M. (1988) Forty-thousand years of tooth size reduction: Evidence, 
mechanisms, and controversy. Am. J. Phys. Anthropol. 75: 193

Calcagno J. M., Gibson K. R. (1988) Human dental reduction: natural selection or the 
probable mutation effect. Am. J. Phys. Anthropol. 77: 506-517

Chavaillon J. (1976) Evidence for the technical practice of early hominids Shungura 
Formation, Lower Omo Valley, Ethiopia. In: Y. Coppens, R.C. Howell, G.Ll. Isaac, 
R.E.F. Leakey (eds.) Earliest Man and Environments in the Lake Rudolf Basin. 
Univ. of Chicago Press, pp. 565-573

Clark G. A. (1988) Some thoughts on the black skull: An archeologist's assessment of 
WT-17000 (A. boisei) and systematics in human paleontology. Am. Anthropologist 
90: 357-371



21

Day M. H. (1986) Guide to fossil man. Cassell, London

Dorman C. (1991) Microcephaly and intelligence. Developmental Medicine and Child 
Neurology 33: 267-272

Feldesman M. R. (1992) Femur/stature ratio and estimates of stature in children. Am. 
J. Phys. Anthropol. 87: 447-459

Feldesman M. R., Lundy J. K. (1988) Stature estimates for some African Plio- 
Pleistocene fossil hominids. J. Hum. Evol. 17: 583-596

Feldesman M. R., Lundy J. K., Kleckner J. G. (1989) The femur/stature ratio and 
estimates of stature in mid- to late Pleistocene fossil hominids. Am. J. Phys. 
Anthropol. 79: 219-220

Fleagle J. G. (1988) Primate adaptation and evolution. Academic Press, San Diego, 
California

Gore R. (1996) Neanderthals. National Geographic 189(1): 2-35

Gore R. (1997) The first step. National Geographic 191(2): 72-99

Guilbaud M. (1993) Debit age from the upper Castelperronian level at Saint-Césaire. 
Methodological approaches and implications for the transition from Middle to 
Upper Paleolithic. In: F. Lévéque, Anna M. Backer, M. Guilbaud (eds.) Context of 
a late Neanderthal. Implications of multidisciplinary research for the transition to 
Upper Paleolithic adaptation at Saint-Césaire, Charente-Maritime, France. 
Mono-graphs in World Archaeology No. 16, Prehistory Press, Madison, 
Wisconsin, pp. 39-52

Hartwig-Scherer S. (1996) On body-weight prediction in human evolution. Curr. 
Anthropol. 37(4): 661-663

Hartwig-Scherer S. (1998) Apes or ancestors? Interpretation of the hominid fossil 
record within evolutionary basic type biology. In: W. A. Dembski (ed.) Mere cre-
ation. Science, faith & intelligent design. InterVarsity Press, Downers Grove, 
Illinois, pp. 212-235

Henneberg M. (1988) Evolution of the human brain size. Basic Medical Sciences 
Lectures, 8th Series. University of Cape Town, pp. 48-58

Henneberg M. (1990) Brain size/body weight variability in Homo sapiens: conse-
quences for interpreting hominid evolution. HOMO 39: 121-130

Henneberg M. (1992) Continuing human evolution: Bodies, brains and the role of 
variability. Trans. Roy. Soc. S. Afr. 48(1): 159-182

Henneberg M. (1998) Evolution of the human brain: Is bigger better? Clinical and 
Experimental Pharmacology and Physiology 25: 745-749

Henneberg M., Hugg J., Townsend E. J. (1989) Body weight/height relationship: expo-
nential solution. Am. J. human biol. 1: 483-491

Henneberg M., Thackeray J. F. (1995) A single-lineage hypothesis of hominid evolu-
tion. Evol. Theory 11: 31-38

Hennekam R. C. van Rhijn A., Hennekam F. A. (1992) Dominantly inherited microce-
phaly, short stature and normal intelligence. Clin. Genet. 41(5): 248-51

Hill W. C. O. (1966) Primates: Comparative anatomy and taxonomy, 4, Catarrhini: 
Cercopithecoidea: Cercopithecinae. Edinburgh Univ. Press, Edinburgh 



22

Hockett C. F. (1973) Man´s place in nature. McGraw Hill Inc., New York

Holloway R. L. (1974). The casts of fossil hominid brains. Sci. Am. 231 (1): 106-115

Jelinek J. (1977) Wielki atlas prehistorii cz³owieka. PWRiL, Warszawa (Das große 
Bilderlexikon des Menschen in der Vorzeit) 

Jerison H. J.(1991). Brain size and the evolution of mind. Am. Museum of Nat. Hist., 
New York

Kaszycka Katarzyna A. (1994) Funkcjonalno-adaptacyjne uwarunkowania zmien-
noúci morfologicznej twarzy australopiteków. Przegl. Antropol. 57(1-2): 39-50

Kujawa Betina (1994) Adaptacyjne aspekty hominizacji. Cz. II. Przystosowania po-
karmowe. Przegl. Antropol. 57(1-2): 51-64

Lenartowicz P. SJ (1972) O wczesnych stadiach ewolucji cz³owieka. In: R. Darowski 
SJ (ed.) Cz³owiek i œwiat – Szkice filozoficzne. WAM, Kraków, pp. 160-213

Lenartowicz P. SJ (1990) Problem rekonstrukcji wczesnych cz³owiekowatych. In: J. A. 
Janik, P. Lenartowicz SJ (eds.) Nauka – Religia – Dzieje V Seminarium Inter-
dyscyplinarne w Castel Gandolfo, 8-11 sierpnia 1988, Wydz. Filozoficzny TJ, 
Kraków, pp. 107-131

Littlefield A., Lieberman L., Reynolds L. T. (1982) Redefining race: the potential de-
mise of a concept in physical anthropology. Curr. Anthropol. 23: 641-655

Lovejoy C. O., Heiple K. G. (1970) A reconstruction of the femur of Australopithecus 
africanus. Am. J. Phys. Anthropol. 32: 33-40

Marks J. (1995) Anthropology and race. Nature 377: 570

Mathers K., Henneberg M. (1995) Were we ever that big? Gradual increase in hominid 
body size over time. HOMO 46(2): 141-173

McHenry H. M. (1974) How Large Were the Australopithecines? Am. J. Phys. Anthro-
pol. 40: 329-340

McHenry H. M. (1976) Early hominid body weight and encephalization. Am. J. Phys. 
Anthropol. 45: 77-84

McHenry H. M. (1991a) Femoral lengths and stature in Plio-Pleistocene hominids. 
Am. J. Phys. Anthropol. 85: 149-158

McHenry H. M. (1991b) Petite bodies of the „robust” australopithecines. Am. J. 
Phys. Anthropol. 86: 445-454

McHenry H. M. (1992) Body size and proportions in early hominids. Am. J. Phys. 
Anthropol. 87: 407-431

Michalski I. (1997) Sta³e kranioskopijne. In: A. Malinowski, W. Bo¿i³ow (eds.) Pod-
stawy antropometrii. Metody, techniki, normy. Wyd. Nauk. PWN, Warszawa, pp. 
221-277

Miguel Carmen de., Henneberg M. (1999) Variation in hominid body size estimates: Do 
we know how big our ancestors were? Perspectives in Human Biology 4(1): 65-80

Montagna W. (1985) The evolution of human skin. J. Hum. Evol. 14: 3-22

Mulvaney D. J. (1969) The prehistory of Australia. Thames and Hudson, London

Norgan N. G. (1994) Interpretation of low body mass indices: Australian Aborigines. 
Am. J. Phys. Anthropol. 94: 229-237



23

Owen R. (1866) On the anatomy of vertebrates, vol. II – Birds and mammals. Long-
mans & Green, London

Raymo M. E. (1998). Glacial puzzles. Science 281: 1467-1468

Rosenberg A. L. (1992) Evolution of feeding niches in New World monkeys. Am. J. 
Phys. Anthropol. 88: 525-562

Roth G., Rottluff, Linke R. (1988). Miniaturization, Genome Size and the Origin of 
Functional Constraints in the Visual system of Salamanders. Naturwiss. 75: 297-
304

Ruff C. B. (1993) Climatic adaptation and hominid evolution: The thermoregulatory 
imperative. Evol. Anthropol. 2(2): 53-60

Ruff C. B., Trinkaus E., Walker A., Larsen C. S. (1993) Postcranial robusticity in Ho-
mo. I: Temporal trends and mechanical interpretation. Am. J. Phys. Anthropol. 91: 
21-53

Russell M. D. (1985) The Supraorbital Torus: „A Most Remarkable Peculiarity”. 
Curr. Anthropol. 26: 337-360

Semaw S., Harris J. W. K., Feibel C. S., Bernor R. L., Fesseha N., Mowbray K. (1997) 
2,5 million-year-old stone tools from Gona, Ethiopia. Nature 385: 333-336

Simpson G. G. (1964) The Meaning of Taxonomic Statements. In: S. L. Washburn (ed.) 
Classification and Human Evolution. Methuen & Co. Ltd., London, pp. 1-31

Skoyles J.R. (1999) Human evolution expanded brains to increase expertise capacity 
not IQ: A resolution of the normal IQ but small brain anomaly. Psycoloqy 10(002)

Smith R.J. (1996) Biology and body size in human evolution. Statistical inference 
misapplied. Curr. Anthropol. 37(3): 451-481

Sponheimer M., Lee-Thorp Julia A. (1999) Isotopic evidence for the diet of an early 
hominid, Australopithecus africanus. Science 283: 368-370

Steudel K. (1980) New estimates of early hominid body size. Am. J. Phys. Anthropol. 
52: 63-70

Straus W. L. Jr, Cave A. J. E. (1957) Pathology and posture of Neanderthal man. Quart. 
Rev. Biol. 32(4): 348-353

Tobias P. V. (1970) Brain-size, gray matter and race – fact or fiction. Am. J. Phys. 
Anthropol. 32: 3-26

Tobias P. V. (1978) The place of Australopithecus africanus in hominid evolution. In: 
D. J. Chivers, K. A. Joysey (eds.) Recent Advances in Primatology. Vol. 3: Evolu-
tion. Acad. Press, London, pp. 373-394

Tobias P. V. (1997) Darwin, Race, and the AAPA 1997 Charles R. Darwin Lifetime 
Achiement Award. Am. J. Phys. Anthropol. 104: 553-555

Toussaint M. (1996) D'Engis a Sclayn, les Néandertaliens mosans. In: D. Bonjean 
(ed.) Neandertal, L'ASBL Archéologie Andennaise, Andenne, pp. 49-61

Valen L. van (1974) Brain size and intelligence in man. Am. J. Phys. Anthropol. 40: 
417-424

Vogel Gretchen (1999) Did early African hominids eat meat? Science 283: 303

Weaver K. F. (1985) The search for our ancestors. National Geographic, Nov. 1985: 
560-623



24

Wheeler P. E. (1985) The loss of functional body hair in man: the influence of thermal 
environment, body form and bipedality. J. Hum. Evol. 14: 23-28

White J. P. (1968) Stone Naip Bilong Tumbuna: the living stone age in New Guinea. La 
préhistoire, problémes et tendances. Paris

Williams B. J. (1987) Rates of Evolution: Is There a Conflict Between Neo-Darvinian 
Evolutionary Theory and the Fossil Record? Am. J. Phys. Anthropol. 73: 99-109

Wolpoff M. H. (1974) Sagittal cresting in the South African Australopithecines. Am. J. 
Phys. Anthropol. 40: 397-408

Wolpoff M. H., Thorne A. G., Jelinek J., Zhang Yinyun (1994) The case for sinking 
Homo erectus. 100 years of Pithecanthropus is enough! In: J. L. Franzen (ed.) 100 
Years of Pithecanthropus. The Homo erectus problem. Courier Forschungs-Institut 
Senckenberg 171, Frankfurt am Main, pp. 341-361

Woltereck R. (1909) Weitere experimentelle Untersuchungen über Artveränderung, 
speziell über das Wesen quantitativer Artunsterschiede bei Daphniden. Ver. dtsch. 
zool. Ges. 19: 110

Wood B. A. (1994) The oldest hominid yet. Nature 371: 280-281

Wood B. A. (1996) Human evolution. BioEssays 18(12): 945-954

Wood B. A., Collard M. (1996) Comments to: Biology and body size in human evolu-
tion. Statistical inference misapplied, by R. J. Smith (1996). Curr. Anthropol. 
37(3): 474-475

HOMINIDY PLIO/PLEJSTOCEÑSKIE – EMPIRYCZNY ELEMENT

OPISOWEJ DEFINICJI HOMO SAPIENS

Streszczenie

Dwie sfery badañ i dwie odmienne metodologie

Opis cz³owieka historycznego – poszukiwanie istotnej wewnêtrznej jednoœci ga-
tunkowej wspó³czesnych ludzi. Miejsce wspó³czesnego cz³owieka w systematyce zoo-
logicznej jest wypadkow¹ wielu, ró¿norodnych cech diagnostycznych, g³ównie mor-
fologiczno-anatomicznych. Potrafimy rozpoznawaæ cz³owieka na podstawie koœci je-
go czaszki, miednicy, ¿uchwy, itp. Umiemy rozpoznawaæ cz³owieka po jego g³osie 
oraz po jego wytworach. Nie ma jednak spójnej, syntetycznej definicji cz³owieka, 
która by satysfakcjonowa³a przedstawicieli ró¿nych dziedzin nauk przyrodniczych i hu-
manistycznych. Czy cz³owiek jest sam¹ tylko rzeczywistoœci¹ materialn¹, czy jest is-
tot¹ duchowo-materialn¹? Czy jego inteligencja istotnie przewy¿sza inteligencjê zwie-
rz¹t, a jeœli tak, to na czym ta istotnoœæ polega? Wszystkie te pytania pozostaj¹ bez jed-
noznacznej odpowiedzi. Mimo to, jakakolwiek próba weryfikowania („odmówienia”) 
ludzkiego statusu jakiejœ anatomicznie osobliwej populacji historycznego cz³owieka, 
spotka³aby siê z w pe³ni uzasadnionym, powszechnym potêpieniem. Z podobnym, 
ca³kowicie s³usznym potêpieniem spotka³aby siê próba tego rodzaju weryfikacji z po-
wodu ubóstwa lub prymitywizmu technologicznego niektórych wspó³czesnych popu-
lacji ludzkich.
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Opis staro¿ytnych form kopalnych – poszukiwanie istotnych wiêzi z innymi gatun-
kami zwierz¹t i rozpad gatunkowej jednoœci cz³owieka. Badania w zakresie paleo-
antropologii prowadzone systematycznie od przynajmniej 100 lat – ujawni³y nieocze-
kiwan¹ staro¿ytnoœæ typowo ludzkich cech anatomicznych. Koœci i zêby o niew¹t-
pliwie ludzkim kszta³cie (i niew¹tpliwie ró¿ni¹ce siê kszta³tem od koœci i zêbów zna-
nych zwierz¹t), nale¿a³y do istot, które ¿y³y na Ziemi wiele milionów lat temu. 

Równie nieoczekiwanie – przynajmniej dla niektórych ludzi – okaza³o siê, ¿e zasa-
dy interpretacji biologicznych form prehistorycznych Hominidae (zrekonstruowa-
nych na podstawie tych szcz¹tków) s¹ ró¿ne od zasad, obowi¹zuj¹cych przy inter-
pretacji biologicznych form cz³owieka historycznego. W konsekwencji, mimo anato-
micznego i fizjologicznego zró¿nicowania wspó³czesnych populacji cz³owieka, dos-
trzegany jest „wspólny mianownik” gatunkowy. Natomiast w zró¿nicowaniu morfo-
logicznym plioceñskich i plejstoceñskich Hominidae, dostrzega siê istnienie wielu od-
rêbnych „mianowników” – zarówno na szczeblu rodzajowym, jak i gatunkowym. Po-
nadto twierdzi siê – ze wzglêdu na podobieñstwo niektórych cech morfologicznych 
praludzi i ma³p – ¿e najbardziej staro¿ytne formy „cz³owiekowate” mia³y jakiœ hipote-
tyczny, bardziej istotny – ni¿ Homo sapiens – „wspólny mianownik” z przedsta-
wicielami Pongidae.

Celem tego opracowania jest podkreœlenie bogactwa form anatomicznych i dyna-
micznych cz³owieka, ujawnionych w historycznej skali dziejów ludzkoœci, jak rów-
nie¿ ukazanie bogactwa zrekonstruowanych form ludzkiego cia³a, w wielokrotnie 
wiêkszej skali plejstocenu i pliocenu. Te dwa, wyró¿nione na skali czasu, zbiory cech 
i dynamizmów prowokuj¹ do zadania nastêpuj¹cego pytania: Czy prawid³owoœci ob-
serwowane w skali historycznej ró¿ni¹ siê istotnie od prawid³owoœci i tendencji dos-
trzeganych w skali prehistorycznej? 

To pytanie mo¿na sformu³owaæ w inny sposób: Dlaczego coraz g³êbsza znajomoœæ 
ró¿norodnoœci form ludzkich nie prowadzi do rozpadu pojêcia jednoœci cz³owie-
czeñstwa w skali historycznej, a prowadzi do takiego rozpadu w skali epoki lodow-
cowej i przedlodowcowej? Czym w istocie ró¿ni¹ siê od siebie te dane empiryczne, 
skoro w tak istotny sposób zmienia siê metoda ich interpretacji?

Nasze rozwa¿ania bêd¹ dotyczy³y szcz¹tków kopalnych pochodz¹cych z holocenu 
(od ok. 15–10 tys. lat temu do chwili obecnej), plejstocenu (epoki zlodowaceñ, od ok. 
2,5 mln lat temu do holocenu) oraz pliocenu (od ok. 15–25 mln lat temu do plejsto-
cenu). 

Zgodnie z aktualn¹ klasyfikacj¹ biologiczn¹, cz³owiek holoceñski zaliczany jest 
do Homo sapiens – jedynego gatunku w rodzinie Hominidae, w odró¿nieniu od holo-
ceñskich ma³p cz³ekokszta³tnych (orangutanów, szympansów i goryli), zaliczanych 
do rodziny Pongidae. Aby unikn¹æ wci¹¿ aktualnego (a nieistotnego dla meritum za-
gadnienia) sporu, dotycz¹cego nazewnictwa taksonomicznego istot, których szcz¹tki 
wi¹¿¹ siê z przedholoceñskim rodowodem cz³owieka, bêdziemy je nazywali homini-
dami.

Jednoœæ rodzaju ludzkiego

Norma reakcji cz³owieka. Wraz z relacjami podró¿ników i odkrywców dalekich 
kontynentów, stopniowo poszerza³o siê pojêcie odpowiadaj¹ce normie reakcji cz³o-
wieka. 
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Norma reakcji (Woltereck, 1909) jest to pe³ny repertuar fenotypów dojrza³ych 
form biologicznych, rozwijaj¹cych siê z tego samego genomu (czynnika odpowie-
dzialnego za rozwój organizmu i dziedziczenie cech biologicznych). 

Do normy tej do³¹czyli Eskimosi, Pigmeje, Buszmeni, australijscy Aborygeni, Aj-
nowie, itd. Czynnikiem decyduj¹cym o ich w³¹czeniu do ludzkiej normy reakcji by³o 
przede wszystkim zjawisko kultury. Skala wielkoœci, proporcje cia³a, pigmentacja 
skóry oraz inne ró¿nice biologiczne, nie stanowi³y przeszkody w przyznaniu statusu 
istoty ludzkiej twórcom danej kultury, choæby daleko odbiegaj¹cej od standardów 
europejskich. W procesie poszerzania pojêcia normy reakcji cz³owieka, liczyli siê 
tylko poznawani ludzie – zwierzêta i ich cechy nie odgrywa³y ¿adnej istotnej roli.

Plio- i plejstoceñska kultura materialna. W ostatnim stuleciu okaza³o siê, ¿e kul-
tura ma nieoczekiwanie g³êboki wymiar czasowy. Niepow¹tpiewalne œlady istnienia 
kultury materialnej (kolekcje narzêdzi i zwi¹zanych z ich produkcj¹ innych arte-
faktów) datuje siê na oko³o 2,5 miliona lat. W tym, a nawet – jak siê okaza³o – we 
wczeœniejszym okresie, ¿y³y istoty wyraŸnie podobne do cz³owieka, choæ ró¿ni¹ce siê 
od holoceñskich populacji ludzkich m.in. proporcjami, wielkoœci¹ i masywnoœci¹ 
cia³a. Co wiêcej, okaza³o siê, ¿e ta siêgaj¹ca plejstocenu kultura kamienia ³upanego, 
przetrwa³a do czasów chrzeœcijañskich – a wiêc d³u¿ej ni¿ wiele innych, bardziej tech-
nologicznie zaawansowanych kultur obróbki kamienia.

Problem „niepe³nego cz³owieczeñstwa” hominidów. Pojawi³ siê on w kontekœcie 
ogólnej teorii ewolucji, zak³adaj¹cej, ¿e wczesne hominidy, jako „bli¿sze” wspólnego 
hipotetycznego przodka Pongidae i Hominidae, nie mog³y posiadaæ w pe³ni ludzkich 
cech strukturalnych, behawioralnych i psychicznych. Wobec stosunkowo sk¹pych 
materia³ów kopalnych, którymi dysponuj¹ paleoantropologowie, weryfikacja tej 
ogólnej, apriorycznej, roboczej hipotezy jest niew¹tpliwie trudna. Gdyby potwier-
dzanie tej hipotezy, mia³o polegaæ – odwo³uj¹c siê do wyimaginowanego przyk³adu – 
na ukazywaniu kontrastu, jaki zachodzi miêdzy tubylcami z Nowej Gwinei a spo-
³ecznoœci¹ Nowego Yorku, by³oby to jawnym nadu¿yciem. Wa¿ne jest zatem, by nie 
pope³niæ tego rodzaju nadu¿ycia, gdy ma siê do dyspozycji stosunkowo nieliczne œla-
dy obecnoœci i dzia³alnoœci wczesnych hominidów.

Podobieñstwo ma³py do cz³owieka. Podobieñstwo niektórych ma³p do cz³owieka 
by³o dostrzegane od niepamiêtnych czasów – zarówno w tzw. œwiecie cywilizo-
wanym, jak i wœród „dzikich” plemion. Malajczycy, na przyk³ad, nazywali wielkie 
ma³py cz³ekokszta³tne „orang-utang”, co znaczy „cz³owiek leœny”. Tak¹ nazwê – 
oczywiœcie w brzmieniu ³aciñskim Homo silvestris – nada³ orangutanowi w XVIII 
wieku Karol Linneusz. 

Mimo tego doœæ powierzchownego podobieñstwa, ró¿nice biologiczne pomiêdzy 
ma³pami a cz³owiekiem s¹ bardzo wyraŸne i – co wa¿ne z punktu widzenia badañ pale-
ontologicznych – daj¹ siê ju¿ dostrzec w obrêbie twardych elementów cia³a, takich jak 
zêby i czêœci szkieletu. Ma³pa bowiem, zdecydowanie ró¿ni siê od cz³owieka nie tylko 
psychicznie, ale i anatomicznie. W³aœnie dlatego szcz¹tki przedholoceñskich homini-
dów pozwoli³y na zidentyfikowane tych istot, jako form „cz³owiekowatych” – a nie 
„ma³powatych”. 

W zwi¹zku z tym powstaje pytanie: Czy normê reakcji cz³owieka mo¿na posze-
rzyæ o hominidy plioceñskie i plejstoceñskie, czy te¿ nale¿y j¹ „zamkn¹æ” w holocenie 
lub w okresie bliskim holocenu? 
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Aby odpowiedzieæ na to pytanie, nale¿y zastanowiæ siê nad wymow¹ danych, ja-
kimi dysponuje paleoantropolog.

Œrodowisko a biologia cz³owieka

Hipokrates (460-377 r. przed Chr.) nie tylko zauwa¿a³ osobnicze ró¿nice w pig-
mentacji i budowie ludzkich cia³, ale stara³ siê te odmiennoœci wi¹zaæ ze œrodowiskiem 
przyrodniczym i klimatem, panuj¹cym na terenach zamieszkiwanych przez dan¹ gru-
pê ludzi. Nowoczesne badania ujawni³y wyraŸn¹ korelacjê pewnych – choæ nie wszys-
tkich – cech biologicznych cz³owieka z warunkami otoczenia. Jest to szczególnie 
oczywiste tam, gdzie panuj¹ ekstremalne warunki klimatyczne i dietetyczne. 

Warunki geologiczne, klimatyczne, florystyczne i faunistyczne, wystêpuj¹ce w okre-
sie ostatnich 4 milionów lat, zosta³y czêœciowo zrekonstruowane. 

W holocenie zmiany te by³y stosunkowo niewielkie. Natomiast w plejstocenie 
dochodzi³o do wielokrotnych zlodowaceñ, przedzielanych – mniej wiêcej co 100 tys. 
lat – stosunkowo ³agodnymi, ale krótszymi okresami interglacja³ów. W œlad za tym 
nastêpowa³y kolejne, dramatyczne zmiany w szacie roœlinnej i œwiecie zwierzêcym. 
W okresie zlodowaceñ, obni¿a³ siê poziom zbiorników wodnych – ogromne masy wo-
dy by³y wtedy uwiêzione w lodowcach. Nastêpowa³o wyraŸne pustynnienie obszarów 
Afryki, kolebki hominidów. W okresie interglacja³ów natomiast, panowa³ tu klimat 
wilgotny, krzewi³a siê bujna roœlinnoœæ i odpowiednio bogata fauna. W tych w³aœnie 
czasach ¿y³y istoty, które biologicznie s¹ niew¹tpliwie powi¹zane z cz³owiekiem 
holoceñskim. Trzeba te¿ pamiêtaæ, ¿e skala jednego cyklu zlodowacenia by³a kilka 
tysiêcy razy wiêksza, ni¿ skala ¿ycia jednego cz³owieka i oko³o dziesiêæ razy wiêksza, 
ni¿ skala tzw. „historycznego okresu dziejów”.

Rekonstrukcja dynamiki z fragmentów struktury

Kopalne œlady dwóch ró¿nych form dynamiki. Szcz¹tki nios¹ w sobie œlad dwóch 
radykalnie ró¿nych form dynamiki. Fragment koœci lub z¹b jest œladem procesu em-
briogenezy, w trakcie którego powsta³ zintegrowany zespó³ struktur i organów cia³a 
(czyli organizm). Nikt nie bêdzie twierdziæ, ¿e prawid³owo ukszta³towana koœæ udowa 
mo¿e powstaæ bez równoczesnego rozwoju koœci podudzia i koœci biodrowych. 

Ten sam szcz¹tek jest te¿ œladem dynamiki czysto fizycznej – niebiologicznej, któ-
ra doprowadzi³a do po³amania, zwietrzenia, mineralizacji struktury, która kiedyœ sta-
nowi³a element systemu biologicznego. Gdy w wydobytym od³amku dominuj¹ œlady 
(skutki) procesów nie biologicznych, wówczas mo¿e on nie mieæ ¿adnej wartoœci dla 
paleontologa. 

Tym, co decyduje o wykryciu danego szcz¹tka w warstwie geologicznej, jest roz-
poznawalna biologiczna przesz³oœæ wykopaliska. Ale takie rozpoznanie nie wystarcza 
do powi¹zania go z konkretn¹ form¹ ¿ycia. 

Absolutnie koniecznym warunkiem takiego powi¹zania (np. fragmentu szkieletu 
z  przesz³oœci¹ hominidów) jest rekonstrukcja systemu dynamicznego, w którym on 
uczestniczy³. Dopiero po takiej rekonstrukcji mo¿na przejœæ do nastêpnego etapu 
badania, tj. do identyfikacji konkretnego rodzaju organizmu. Poniewa¿ czêœci miêkkie 
– czyli wiêkszoœæ organów ludzkiego cia³a – nie wytrzymuje próby czasu, rekon-
strukcja dynamiki musi siê ograniczaæ do tych systemów, które oparte s¹ na elementach
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twardych. Jest to przede wszystkim system lokomocji i system mastykacji (rozdrab-
niania pokarmu).

Dynamika ca³oœciowa warunkiem interpretacji szcz¹tków. Rekonstrukcja wyma-
ga pojêcia ca³oœci systemu dynamicznego – a organizm ¿ywy sk³ada siê z wielu, 
skorelowanych ze sob¹, takich systemów. Wielkie odkrycia paleontologii XX wieku 
ujawni³y, ¿e mo¿liwe do rekonstrukcji systemy biologiczne charakteryzuj¹ce cz³owie-
ka – i odró¿niaj¹ce go zarazem od ma³p cz³ekokszta³tnych – istnia³y przynajmniej 3–4 
miliony lat temu. 

W czym wczesne hominidy przypomina³y cz³owieka? Przypomina³y go w swojej 
dynamice lokomocji i w swojej dynamice mastykacji. Poza tym hominidy produ-
kowa³y narzêdzia kamienne. Te trzy ca³oœciowe dynamizmy mo¿na zrekonstruowaæ 
w sposób wiarygodny. 

A czym ró¿ni³y siê od ludzkoœci holoceñskiej? Z ca³¹ pewnoœci¹ odró¿nia³y je nie-
wielkie rozmiary cia³a, stosunkowo silnie rozwiniêty systemem mastykacji oraz pew-
ne osobliwoœci w proporcjach cia³a. 

Paleoantropologowie (i zapewne nie tylko oni) staj¹ przed kluczowymi pytaniami: 
Czy tego typu cechy zbli¿aj¹ wczesne i póŸniejsze hominidy do grupy ma³p cz³eko-
kszta³tnych, stanowi¹c jednoczeœnie przes³ankê dla tezy o wspólnej z Pongidae „wyj-
œciowej” normie reakcji? Czy te¿ nale¿y uznaæ, ¿e hominidy poszerzaj¹ nasze pojêcie 
normy reakcji cz³owieka, która w swej genezie jest odrêbna od normy reakcji Pon-
gidae?

Aby unikn¹æ nieporozumieñ, musimy wyraŸnie stwierdziæ, ¿e norma reakcji Pon-
gidae, w pewnych swoich elementach (np. kszta³t d³oni, pewne instynktowne cechy 
behawioralne) jest podobna do niektórych elementów ludzkiej normy reakcji, obser-
wowanych nawet u wspó³czesnego cz³owieka. Ale podobieñstwo takich elementów 
nie stanowi wystarczaj¹cej podstawy dla tezy o wspólnej genezie normy reakcji cz³o-
wieka i Pongidae, a tym samym o „prajednoœci” tych norm. 

Pos³uguj¹c siê analogi¹ moglibyœmy powiedzieæ: Zachodzi wyraŸne podobieñ-
stwo miêdzy niektórymi elementami statków i samolotów. Niemniej jednak wiemy, ¿e 
budowanie kolejnych wersji tych dwóch ró¿nych typów pojazdów („geneza norm 
reakcji”) przebiega³o od samego pocz¹tku oddzielne i trudno mówiæ o jakimœ ich 
„wspólnym prototypie”. Podobieñstwo niektórych elementów statków i samolotów 
mo¿na dostrzec, zarówno w najwczeœniejszych, jak i najnowszych modelach – ale to 
nie dowodzi „wspólnej genezy” samolotów i statków. 

St¹d wynika – naszym zdaniem – wa¿na regu³a interpretacji kopalnych szcz¹tków 
hominidów. Nie mo¿na uwa¿aæ za dowód wspólnej genezy tych elementów normy 
reakcji cz³owieka, które przypominaj¹ cechy ma³pie w takim samym stopniu u homi-
nidów, jak i ludzi wspó³czesnych. 

Nie da siê jednak zaprzeczyæ, ¿e hominidy plejstoceñskie mia³y zdecydowanie 
wiêkszy prognatyzm ni¿ cz³owiek holocenu i ¿e mia³y znacznie mniejsz¹ pojemnoœæ 
mózgoczaszki. Nie mo¿na zaprzeczyæ, ¿e ich koñczyny górne by³y proporcjonalnie 
nieco d³u¿sze ni¿ tych hominidów, które osi¹gnê³y wiêksz¹ skalê cia³a. Ponadto, koœ-
ciec hominidów plejstoceñskich cechowa³a wiêksza masywnoœæ.

Interpretacja osobliwoœci. Istniej¹ przynajmniej dwie mo¿liwe formy interpretacji 
tych osobliwoœci. Pierwsza interpretacja (ewolucjonistyczna), traktuje te osobliwoœci, 
jako pozosta³oœæ po hipotetycznym wspólnym przodku, który da³ pocz¹tek zarówno li-
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nii filogenetycznej ma³p cz³ekokszta³tnych, jak i ludzi. Druga interpretacja usi³uje za-
nalizowaæ powy¿sze osobliwoœci w oparciu o prawid³owoœci i mechanizmy zmien-
noœci biologicznej (g³ównie o charakterze adaptacyjnym), obserwowane u organiz-
mów, nale¿¹cych do tego samego gatunku lub rodzaju. 

Wielkoœæ mózgu. Mózgoczaszki wczesnych hominidów mia³y pojemnoœæ rzêdu 
3400 do 600 cm , a wiêc by³y bliskie pojemnoœci czaszek wspó³czesnych ma³p cz³eko-

3kszta³tnych (œrednio 400–500 cm ). Objêtoœæ mózgu wspó³czesnego cz³owieka wyno-
3 3si œrednio ok. 1400 cm  u mê¿czyzn i ok. 1250 cm  u kobiet. Morœwin ma mózg o ob-

3 3jêtoœci ok. 1750 cm , a s³oñ afrykañski – 5000 cm . Jak widaæ, sama wielkoœæ mózgu 
jest cech¹ biologiczn¹ organizmu, ale niewiele nam mówi o jego innych w³aœciwoœ-
ciach. Wiemy równie¿, ¿e stosunek masy mózgu do masy cia³a u cz³owieka wynosi 
œrednio 1/50, u ma³p cz³ekokszta³tnych od 1/150 (szympans) do 1/300 (goryl), u mor-
œwina 1/180, a u s³onia 1/1200. U niektórych ma³p zwierzokszta³tnych wynosi on 1/30, 
a u domowej myszy a¿ 1/25! Ten stosunek (sam w sobie) równie¿ niewiele mówi o w³aœ-
cicielu mózgu, ale z ca³¹ pewnoœci¹ jest jedn¹ z cech gatunkowych. Dlatego – dla pe³-
niejszej charakterystyki biologicznej i porównania ze wspólczesnymi ludŸmi – znajo-
moœæ tego stosunku u hominidów jest interesuj¹ca dla paleantropologów.

Rekonstrukcje masy cia³a hominidów. Jaka wiêc by³a masa cia³a hominidów? W tej 
kwestii od kilkudziesiêciu lat istnieje du¿a rozbie¿noœæ zdañ. 

Wiadomo, ¿e o masie cia³a hominidów decyduj¹ przede wszystkim czêœci miêkkie, 
a wiêc te, które rozpadaj¹ siê bardzo szybko. (U wspó³czesnego cz³owieka same tylko 
miêœnie stanowi¹ ok. 42% masy cia³a mê¿czyzny i ok. 36% masy cia³a kobiety). Re-
konstrukcji tej masy dokonuje siê w oparciu o zachowane szcz¹tki kostne oraz pewne 
wstêpne za³o¿enia. Te ostatnie w niebagatelny sposób wp³ywaj¹ na wynik szacowania 
masy. 

Mo¿emy za³o¿yæ, ¿e wczesne hominidy mia³y proporcje cia³a podobne do cz³o-
wieka holoceñskiego. Takie za³o¿enie jest dobrze uzasadnione, bowiem jedyne wiary-
godne rekonstrukcje cia³a hominidów wskazuj¹ na zdecydowanie ludzki typ lokomo-
cji, postawy cia³a i ludzki typ mastykacji. Masa cia³a obliczona wed³ug takiego za³o¿e-
nia waha siê w pobli¿u 20 kg. U nowo¿ytnego cz³owieka masa mózgu stanowi œrednio 
ok. 2% masy cia³a u mê¿czyzn i ok. 2,5% u kobiet. Zatem mózg australopiteka bez 
w¹tpienia mieœci³by siê w ramach normy reakcji dla Homo sapiens modernus. 

Je¿eli jednak – w oparciu o teoriê ewolucji – przyjmiemy, ¿e wczesny hominid mu-
sia³ byæ pomostem pomiêdzy rodzin¹ Pongidae a cz³owiekiem rozumnym, wtedy do 
rekonstrukcji wagi cia³a podchodzi siê z innymi za³o¿eniami. Zak³ada siê wówczas 
u hominidów czêœciowo czworono¿ny, nadrzewny typ lokomocji, a w zwi¹zku z tym 
typowe dla ma³p silne umiêœnienie górnej czêœci tu³owia, mniejszy udzia³ ciê¿aru nóg 
w ogólnej masie cia³a i konsekwentnie inn¹ proporcjê obci¹¿enia koñczyn dolnych. 
Punktem wyjœcia dla rekonstrukcji s¹ – podobnie jak w poprzednim wypadku – koœci 
udowe, lub ich fragmenty, na podstawie których szacuje siê wysokoœæ cia³a. Wzór do 
obliczenia wagi cia³a jest jednak zupe³nie inny. Obliczona masa cia³a wynosi tu od ok. 
40 do 60 i wiêcej kilogramów. Proporcja wagi mózgu do wagi cia³a u wczesnych 
hominidów zbli¿a siê wtedy do wartoœci charakterystycznej dla niektórych przedsta-
wicieli rodziny Pongidae (np. ok. 0,8–0,9% dla szympansów).

Jak oceniæ wartoœæ tych dwóch, tak rozbie¿nych w swoich wynikach, form rekon-
strukcji? Obie te rekonstrukcje oparte s¹ pozornie na tym samym parametrze – „wyso-
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koœci cia³a”. U cz³owieka, ze wzglêdu na jego wyprostowan¹ postawê (cecha habitu-
alna), parametr wysokoœci cia³a jest parametrem naturalnym. Budowa naszego szkie-
letu oraz umiêœnienie jest wewnêtrznie skorelowane z mas¹ cia³a, które „dŸwigamy” 
na dwóch nogach. Natomiast u ma³p cz³ekokszta³tnych, poruszaj¹cych siê po ziemi na 
czterech koñczynach (knuckle walking) parametr „wysokoœci cia³a”, mierzony od po-
deszwy koñczyn tylnych do czubka g³owy, jest parametrem praktycznie sztucznym. 
Podobna „sztucznoœæ” wkrada siê tak¿e, gdy mówimy o „wzroœcie” ma³p o brachia-
cyjnym sposobie lokomocji (np. u typowo nadrzewnych orangutanów). Ma³py cz³eko-
kszta³tne s¹ zwierzêtami dŸwigaj¹cymi swe cia³o na czterech koñczynach (lub dwóch 
przednich). Masa ich cia³a nie jest wewnêtrznie skorelowana z wysokoœci¹ w rozumie-
niu ludzkiego wzrostu (np. parametrem wewnêtrznie skorelowanym z habitualnie 
czworono¿nym sposobem lokomocji jest wysokoœæ w k³êbie). 

Z czysto matematycznego punktu widzenia, mo¿na wyznaczyæ wspó³czynniki 
równania regresji dla masy i „wysokoœci cia³a” ma³py (takie równanie nie bêdzie oczy-
wiœcie wyra¿a³o naturalnej wiêzi miêdzy ciê¿arem zwierzêcia a jego systemem loko-
mocyjnym). Mo¿na do takiego równania wstawiæ dowoln¹ wartoœæ, odpowiadaj¹c¹ 
wysokoœci cz³owieka (np. 150 cm). Ale wynik, jaki uzyskamy, bêdzie mas¹ cia³a 
ma³py o „wysokoœci” 150 cm – a nie cz³owieka maj¹cego pó³tora metra wzrostu.

Generalnie, nale¿y zdawaæ sobie sprawê, ¿e szacowanie wagi cia³a na podstawie 
wysokoœci, jest obarczone du¿ym b³êdem – nawet w przypadku dobrze zachowanych 
szcz¹tków kostnych wspó³czesnych ludzi (o czym doskonale wiedz¹ kryminolodzy, 
lekarze s¹dowi i archeolodzy). 

Nale¿y równie¿ zdawaæ sobie sprawê z tego, ¿e ani bezwzglêdna, ani wzglêdna 
wielkoœæ mózgu nic nie mówi o zdolnoœciach intelektualnych cz³owieka. Pewien dwu-
dziestoletni mê¿czyzna, który intelektualnie nie odbiega³ od normy, mia³ 155 centy-

3metrów wzrostu i wa¿y³ 65,8 kilograma. Objêtoœæ jego mózgu wynosi³a 624 cm  (por. 
Skoyles, 1999). 

Prognatyzm. Jest on zwi¹zany z wielkoœci¹ zêbów a nie z typem systemu mastyka-
cyjnego. System mastykacyjny hominidów ró¿ni siê od systemu mastykacyjnego 
ma³p cz³ekokszta³tnych tak samo, jak system mastykacji cz³owieka holoceñskiego. Od 
czterech milionów lat nie uleg³ on ¿adnej istotnej zmianie. Prognatyzm natomiast, ule-
ga³ pewnym wahaniom, ale ju¿ od ok. 1,5 miliona lat zacz¹³ siê zmniejszaæ. Jest to 
zmiana typu zanikowego, któr¹ mo¿na skorelowaæ z jakoœci¹ spo¿ywanego pokarmu 
oraz z jego obróbk¹. W samym holocenie proces stopniowej redukcji uzêbienia trwa 
nadal i jest dobrze udokumentowany nawet w XX wieku.

Technologia a cechy biologiczne cz³owieka

Przechodzenie od prostszej do bardziej wyrafinowanej techniki i technologii jest 
jedn¹ z najbardziej oczywistych cech cz³owieka. Nowa, bardziej zaawansowana tech-
nika jest zawsze wynajdywana przez ludzi, którzy u¿ytkuj¹ (do czasu wprowadzenia 
wynalazku) technologiê prostsz¹. Zatem biologicznie tacy sami ludzie mog¹ u¿ytko-
waæ dwie ró¿ne techniki. Nie ma wiêc podstaw do uznawania zmian technicznych, za 
wyraz (czy wrêcz dowód) zmian w biologii cz³owieka. Nie by³o biologicznych ró¿nic 
miêdzy ludŸmi, którzy przepisywali ksiêgi gêsim piórem, a ludŸmi, którzy korzystali 
z wynalazku Gutenberga. 
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Natomiast niektóre zmiany cech biologicznych cz³owieka mog¹ byæ wyrazem (do-
wodem) przechodzenia ludzi od mniej do bardziej zaawansowanej techniki i techno-
logii. Wy¿szy wzrost Japoñczyków – notowany od kilku dziesiêcioleci – jest niew¹t-
pliwie zwi¹zany z wprowadzeniem i rozwojem nowoczesnego przetwórstwa spo¿yw-
czego. W naszym przekonaniu wczesny cz³owiek (hominid) mia³ uzêbienie i ca³y 
system mastykacyjny rozwiniêty zgodnie z potrzebami biologicznymi. Wynalezienie 
termicznej lub mechanicznej obróbki pokarmu prowadzi³o stopniowo, poprzez tysi¹-
ce lat, do takiej redukcji wielkoœci zêbów (i co siê z tym wi¹¿e, szczêk, miêœni i przy-
czepów miêœniowych), ¿e zmiany typu zanikowego sta³y siê – prawem kaduka – cech¹ 
diagnostyczn¹ „sapientyzacji”.

Wnioski

Jaki st¹d wyp³ywa wniosek? Szcz¹tki kostne, zebrane na przestrzeni ostatnich 4 
milionów lat, pozwalaj¹ – w zakresie cech biologicznych – na rekonstrukcjê tylko 
dwóch aspektów dynamiki biologicznej (lokomocji i mastykacji). Ponadto pozwalaj¹ 
na próbê odtworzenia skali cia³a i proporcji wagi pewnych narz¹dów – g³ównie pro-
porcji wagi mózgu do wagi cia³a. 

Jeœli chodzi o dynamikê biologiczn¹, to powy¿sze rekonstrukcje nie wskazuj¹ na 
istnienie nieci¹g³oœci lub ostrych granic miêdzy formami zaliczanymi do „Australo-
pithecus”, „Homo habilis”, „Homo erectus”, „Homo neanderthalensis” i „Homo sa-
piens”. Skala i masywnoœæ cia³a by³y ró¿ne, ale typ dynamiki pozostawa³ typowo 
ludzki. Zmiany tej skali i masywnoœci dokonywa³y siê zgodnie z prawid³owoœciami 
obserwowanymi zarówno w historycznych populacjach cz³owieka, jak i w wielu ga-
tunkach ssaków. 

Gdy weŸmiemy pod uwagê stosunek ciê¿aru mózgu do masy cia³a, to nie da siê 
w oparciu o metodologicznie poprawn¹ rekonstrukcjê stwierdziæ, by hominidy i ludzie 
holocenu ró¿nili siê pod tym wzglêdem miêdzy sob¹.

Rekonstrukcja szcz¹tków biologicznych wczesnych hominidów wskazuje, ¿e po-
winny one byæ w³¹czone do normy reakcji cz³owieka. Ta norma, rozszerzona kiedyœ 
o Eskimosów czy australijskich Aborygenów, powinna byæ rozszerzona o formy „erec-
tus” czy „australopithecus”. 

Wielokrotnie podkreœlano, ¿e forma i stopieñ rozwoju kultury materialnej nie wy-
kazuje ¿adnej korelacji z biologicznymi cechami ró¿norodnych populacji cz³owieka. 
I to jest niezaprzeczalny fakt. Z budowy r¹k, nóg, wielkoœci i struktury mózgu nie wy-
wnioskujemy, czy dane spo³eczeñstwo bêdzie budowa³o sza³asy, piramidy czy igloo. 
Z budowy niektórych struktur cia³a – np. d³oni – nie da siê wykazaæ, ¿e ma³py s¹ struk-
turalnie niezdolne do produkowania kultury materialnej. Wydaje siê natomiast, ¿e 
strukturalnie zarówno bobry jak i termity s¹ zdolne do produkowania kultury material-
nej. Fakt, ¿e takiej kultury nie produkuj¹, nie wynika z ograniczeñ struktury cia³a, ale 
wskazuje na znacznie g³êbsze czynniki, które decyduj¹ o tajemniczej inteligencji cz³o-
wieka.

Naszym zdaniem, wczesne hominidy oddziela od ma³p nie jeden, lecz trzy, nie-
redukowalne do siebie zespo³y zrekonstruowanych faktów – zasadniczo ludzka dyna-
mika systemu lokomocyjnego, zasadniczo ludzka dynamika systemu mastykacyj-
nego, oraz fakt produkowania narzêdzi. Inne formy dynamiki – mo¿liwe do rekon-
strukcji – albo s¹ takie same jak u wspó³czesnego cz³owieka, albo, przypominaj¹ ma³py
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tak samo jak je przypomina wspó³czesny cz³owiek. Traktowanie tych istot jako 
„ni¿szych” od wspó³czesnego cz³owieka nie wynika z danych, jakimi dysponuje dziœ 
paleoantropologia, lecz z pewnych, przyjêtych z góry za³o¿eñ, których empirycznie 
nie sposób zweryfikowaæ. 
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