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Since the discovery of the Neandertal bones 1856 (cfr Toussaint,
1996), the extremely old, fragmentary fossil remains of hundreds of
man-like bodies have been discovered 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 creatures 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-arguable
belief that all modern human tribes — however different they are
— belong to a single 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
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of it. There is no agreement 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 modern 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 basis of
the fragmentary, mineralized remains.

Modern man ("primitive" tribes included)-_Holocene

Pleisto-
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(glacial
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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.

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).

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 Europeans provide an
illustration of the polytypic character of mankind (Beals & Hoijer, 1959;
Coon, 1966; Tobias, 1997). The geographical inventory of human forms,
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in the biological and cultural sense is, most probably, completed.
A possibility of discovering a living, completely unknown race of
mankind is negligible. But a new dimension of study has been opened
with the development of modern dating methods and the search for our
ancestors in the ancient geological strata.

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

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 taxonomical 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 biological fossil remain which is indicative
of human form of locomotory dynamism or somehow 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 Neandertal man lived. (see fig. 1).

Biology and technology. A close relationship between the develop-
ment 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, thermopro-
tection, 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
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Fig. 8. Younger hominid skulls have a bigger braincase but less developed
masticatory structures.

technology. Each level of technology creates a new, starting platform for
further technological advances. The density of a population plays a cru-
cial role in the promotion of specialized practices. A small group has
neither means nor reasons to promote a highly sophisticated technology.
Though it may sound trivial, this creates a kind of elementary concep-
tual background for understanding the situation of mankind during the
glacial epoch.
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Glacial epoch.
During this epoch
relatively rapid,
dramatic changes
in the global tem-
perature and water
resources took pla-
ce, in a 41 kyr
rhythm at the be-
ginning and since
about 800 kyr in
the circa 100 kyr
rhythm (cfr Raymo,
1998). It is import-
ant to stress that,
as a rule, biologi-
cally adverse chan-
ges towards a co-
oler and more arid
climat were rela-
tively very fast, at
least ten times fas-
ter than the clim-
bing back to the
original level. This
rythm affected ma-
ny biological spe-
cies, not just homi-
nids. Still, one has
to remember that
fast” in the geo-
logical sense means
more than 200 hu-
man generations.

Fig. 4. Blunt and short canine is one of the most import- Why l.s »technol-
ant diagnostic traits of a hominid. It means homi- ogy” so important?
nids were structurally defenceless. Though our cities

made of glass, con-
crete and indestructible plastic compounds will survive, we believe,
many millions of years to come, what kind of remains can we reasonab-
ly 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.
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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 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 pre-
technological biology of man. Only that kind of reconstruction will do
justice to the biological changes which follow the technological progress
of a hominid, and therefore are diagnostic of his truly distinctive human
capacities.

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 masticatory system was different
from the pongid system and different from our human system (cfr
Kaszycka, 1994; Kujawa 1994). The word ,different”, however, is
ambiguous. The differences between the pongids and early hominids are
mainly qualitative (differences of role and dynamism - like between an
omnivore and a folivore). The differences between the early hominids
and modern humans are mainly quantitative (differences 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 movements 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. 4 the two Pleistocene mandibles (A,
B) are shown together with a fragment 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
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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
(specimen KNM-WT 15000). Wood seems to admit that the early
hominids had the molar pattern quite unlike their presumptive cousins,
shimpanzees.

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 processed.
Figure 3 represents 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 muscles 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 temporo-
mandibular joint. This joint is always situated on basicranium within the temporal bone,
where its consistency resembles the ivory (pars petrosa). Modern hominids have a broad
neurocranium and small teeth. The arch of the mandible is therefore hyperbolic and does
not stick out to the front, but is hidden underneath of the big neurocranium. In the early
hominids the braincase was small and arch of their mandibles — to accommodate their

relatively big teeth — had to be shaped like U letter, and their jaws stuck out to the front
(prognathism).

The earliest biological manifestations of technological progress

Our (Homo sapiens) modern masticatory system copies all these
distinctively hominid traits, but it is very much reduced. This reduction
is developmentally and functionally 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 con-
stricted. 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
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(Russell, 1985). The shape of the modern human skull is evidently
modified by the influence of food technology.

We believe that the prominent prognathism and the general robusti-
city of the masticatory system should be interpreted as an original
endowment of mankind which, because of the advances in food technolo-
gy, was gradually reduced. This process of reduction, sometimes even
degeneration (caries), is observed since at least 1.5 myr, through holo-
cene (Calcagno, ’86, ’88, Calcagno & Gibson 88 ), well into 20th century.

Summing up, the early hominid dentition was clearly different from
the pongid pattern of dentition and sometimes even more different than
ours. For a cartain 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 pleistocene series
of the hominid skeletal remains constitute an important, although indi-
rect, 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 locomotion of all the known hominids. The position of
the foramen magnum in the basicranium, 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 habitual
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).
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ca 3 myr
A

Fig. 5. The shape of femur bone indicates the mechanism of locomotion.

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 sche-
matic 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 consecu-
tive steps the center 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
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dated ca. 2-3 myr

Fig. 6. Plio/Pleistocene fossil pelvis is remarkably similar to the modern man
pelvic bones.

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 knowledge,
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no anatomical research on the shape of their digits, or anatomy of
locomotory skeleton has ever been done.

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 locomotion and vertical gait (cfr Day, 1986/287-8,
320), as suggested by the hominid femoral bones. There is a controversy
between those who consider the bipedal and quadrupedal (knuckle-
walking) system of locomotion as integrated, indivisible sets of anato-
mical 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 mechan-
ically, 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
fragments. This cannot be wiped out by the evidence which is fragmen-
tary, ambiguous or dynamically independent. Tarzan possibly had
better developed upper part of his body — both skeleton and muscula-
ture. 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.

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 production. 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 Neandertal occupational site in Italy (Bonfiglio et al., 1986). The
collection comprises a crude oldowan tool, or perhaps 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 neandertal man, a retouched flake, made of jasper, and
a core are recogniscible.
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Fig. 7. Simple stone tools of the kind used even during Christian era.

»,=0mo 123 site in 1972 - 1973 yielded 1.014 specimens, and almost
900 artifacts recovered in situ from two cuttings J and K. The
thickness of the geological layer in which the tools were found was
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irregular and varied from a few centimeters to maximum of 15 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 fractu-
re mechanics, equivalent to much younger assemblages of Early Ple-
istocene 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
afarensis (Central and Eastern Africa). The second candidate is the
robust Australopithecus robustus (South Africa) and Australopithecus
boisei (Central and Eastern Africa). All these forms manifest a well-
developed, habitual pattern of bipedal locomotion 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 earliest forms is some 400-500 ccm. This is about one-third
of the human present mean adult brain volume. This fact is commonly
interpreted as evidence of a lesser behavioral capacity of the early
hominids. Two theoretical premises are at the bottom of this interpreta-
tion. 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 psychological dynamisms characteristic
to mankind. We may call it the Absolute Hardware Hypothesis of
~Sapientization” (AHTS). The second premise — we may call it the
Proportionate Hardware Hypothesis of ,Sapientization” (PHTS) - claims
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that a certain level of brain/body size proportion is crucial in determin-
ing ,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 natu-
re of fossil remains which are fragmentary, dynamically inert and mi-
croscopically 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 & Henneberg, 1999). It is doubtful that the equids
gained in appreciable psychological capacity 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 hovever, we limit
ourselves to the analysis of purely animal psychological 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
quantitative relations between the ,hardware” on one side and the
psychological achievements 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
species 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) estimates the range as 750-
1700 cm® on page 364, and as 1000-2200 cm® on the page 397. The
present variability of human brain volume extends from well below 700
ccm to well above 2000 cem (Holloway, 1974, Tobias 1970).
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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 diminutive tropical forest pygmies differ in
their average brain size by some 300 cm®.

~McHenry (1976) estimated the number of extraneurons in East
African Australopithecus and also in South African Australopithecus
robustus at 4.3 x 10° and in modern Homo 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 modern 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 normal people have unusually small braincases. Micro-
cephaly 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 microcephaly. The
most interesting are those reports which demonstrate a link between
short stature and microcephaly. The dominant inheritance of micro-
cephaly with short stature ,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 sa-
piens, rooted in the genetic potential of human family, then one might
expect an occasional, quite accidental appearance of such a form.

LAlthough it is difficult to make a general statement regarding the
relationship between microcephaly and intelligence, some tentative
conclusions can be drawn. Decreased 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 popula-
tions? That depends on the reconstruction of their body weight.

Body proportions and body size

There has long been a controversy regarding the accurate reconstruc-
tion of the hominid body size. This controversy is rooted in two
assumptions of a rather limited validity. The first one — the encephaliza-
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tion 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 primi-
tive than the later part of it. The second premise is of crucial import-
ance to the theory of human evolution from an unknown primate ance-
stor. 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 undeveloped 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
Pleistocene epoch the average dimensions of the hominid body have
increased (Mathers & Henneberg, 1995). The exact value of this
increase remains controversial. The reasons 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 (cf. 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. 3),
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 (Wolpof,
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
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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 reggression 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 shimpanzee — 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 numerous 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 brachialist hypothesis.

(d) The method of reconstructive calculation. The speculative structure
of such a calculation is rather complex. It includes the selection of
a primary empirical parameter, the selection of the assumed relation
between the parameter and the structure under reconstruction, and
finally the selection of a mathematical, approximate function. A selected
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 parameter and the whole body weight is
assumed. This relation is often indirect. For instance, the femur length
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serves to reconstruct the stature of the vanished body, and the re-

constructed stature is used to calculate the hypothetical body weight.

In the habitual bipedalism the whole weight of the trunk, upper limbs and head is
carried 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 (cf. 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 reconstruc-
tion? 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 therefore doesn’t seem reliable. ,Teeth as perennial
favorites 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 stature/weight. Some mathematical formula of
regression are using just coefficients (Feldesman 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 (increases) the extimated stature at the lower end of the scale.

Smith R. J. (1996) has pointed three reasons why the statistical
inferences of the body 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 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
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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 crucial 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 morphology. 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 centimetres, 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
occured 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.” (Hollo-
way, 1974).

The reconstructions of the external aspect of the australopithe-
cine 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 Neandertal 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 Neandertal 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 recon-
struct 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, relatively small braincase, but
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Fig. 8. Upper row: two arbitrary reconstructions based on the same australopithe-
cine skull (center). Lower row: two paleolithic cave paintings. Hypothetical
dating — Late Pleistocene.

with a nice and elaborate coiffure. Besides, the structure and thermore-
gulatory functions of hominid skin are essentially different from that of
pongids (cfr Montagna, 1985 and Wheeler, 1985).

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
biological taxonomic unit, a new genus or family, and between (2) the problem of the
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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 suppose that the main reason is the lack of tool. It seems that they are
lacking a kind of behavioral capacity we call ,human intelligence” — whatever it may
mean. The biological differences between man and ape cannot prove that the apes are
L~honsapient” because of their body structures. The hypothesis that the key structures are
brain or the DNA of the reproductive 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
uniqueness (bipedal locomotion, characteristic form of masticatory activity) and man’s
psychological uniqueness (production of material culture) of the intellectual kind.
Paleoanthropological 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 locomotion 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
australopithecine 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 possible intellectual activity.

The role of the material culture

The cultural achievements of different holocene populations are
decisive in putting them into the Homo sapiens taxonomical category.
Their biological peculiarities (body size and robusticity, color and shape
of the body hair, color 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 anthropologists at the mercy of an inevitably incomplete inductive
description of Homo sapiens. 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
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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 produce 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 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 ,species” 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 morphologically homogenous,
monotypic. An assumption of the monotypic character of fossil hominids
is gratuitous, arbitrary.

»L...] Pure races, in the sense of genetically homogenous popula-

tions, 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
existence. [...] 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 variabil-
ity of fossil hominids according to four parameters: cranial capacity,
body height, body weight and molar teeth size. The present day
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variability of human populations was taken as a reference 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 selected temporal horizon. Therefore, in conclusion, the
authors propose extending Wolpoff’s Single Species Hypothesis (origi-
nally restricted to the H. erectus forms, cf. Wolpoff et al. 1994) onto all
hominid fossil remains since 4.5 myr ago.

Conclusions:

(a) Theintegration 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) Afew fragmentary and uncorrelated fossil specimens cannot ruin
the manifestly integrated reconstruction of the above mentioned
systems.

(¢)  Stone tools, indistinguishable from these produced during the last
(Wiirm) 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 quartenary period.

(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.

(g0 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 Homo sapiens) should include all known hominid
forms.
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EMPIRYCZNY ELEMENT
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Streszczenie

Dwie sfery badan i dwie odmienne metodologie

Opis czlowieka historycznego — poszukiwanie istotnej wewnetrznej
Jednosci gatunkowej wspéiczesnych ludzi. Miejsce wspélczesnego
czlowieka w systematyce zoologicznej jest wypadkowa wielu, ré6znorod-
nych cech diagnostycznych, gléwnie morfologiczno-anatomicznych.
Potrafimy rozpoznawaé czlowieka na podstawie kosSci jego czaszki,
miednicy, zuchwy, itp. Umiemy rozpoznawaé czlowieka po jego glosie
ipo jego wytworach. Nie ma jednak spéjnej, syntetycznej definicji
czlowieka, ktéra by satysfakcjonowala przedstawicieli ré6znych dziedzin
nauk przyrodniczych i humanistycznych. Czy czlowiek jest sama tylko
rzeczywistoscig materialna, czy jest istotg duchowo-materialng? Czy jego
inteligencja istotnie przewyzsza inteligencje zwierzat, a jeéli tak, to na
czym ta istotno$é polega? Wszystkie te pytania pozostajg bez jedno-
znacznej odpowiedzi. Mimo to, jakakolwiek préba weryfikowania
(,odméwienia”) ludzkiego statusu jakiej§ anatomicznie osobliwej
populacji historycznego czlowieka, spotkalaby sie z w pelni uzasadnio-
nym, powszechnym potepieniem. Z podobnym, catkowicie stusznym
potepieniem spotkalaby sie préba tego rodzaju weryfikacji z powodu
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ubdstwa lub prymitywizmu technologicznego niektérych wspélczesnych
populacji ludzkich.

Opis starozytnych form kopalnych — poszukiwanie istotnych wiezi
z innymi gatunkami zwierzqt i rozpad gatunkowej jednoséci cztowieka.
Badania w zakresie paleoantropologii — prowadzone systematycznie od
przynajmniej 100 lat — ujawnily nieoczekiwang starozytno§é¢ typowo
ludzkich cech anatomicznych. Kosci i zeby o niewgtpliwie ludzkim
ksztalcie (i niewgtpliwie réznigce sie ksztaltem od kosci i zgbéw znanych
zwierzat), nalezaly do istot, ktére zyly na Ziemi wiele milionéw lat
temu.

Réwnie nieoczekiwanie — przynajmniej dla niektérych ludzi — okazalo
sie, ze zasady interpretacji biologicznych form prehistorycznych
Hominidae (zrekonstruowanych na podstawie tych szczagtk6w) sg rézne
od zasad, obowigzujacych przy interpretacji biologicznych form czlowie-
ka historycznego. W konsekwencji, mimo anatomicznego i fizjologicznego
zr6znicowania wspoélczesnych populacji czlowieka, dostrzegany jest
,wspélny mianownik” gatunkowy. Natomiast w zréznicowaniu morfolo-
gicznym plioceriskich i plejstoceriskich Hominidae dostrzega si¢ istnienie
wielu odrebnych ,mianownikéw” — zaré6wno na szczeblu rodzajowym, jak
i gatunkowym. Ponadto twierdzi sie — ze wzgledu na podobienistwo
niektérych cech morfologicznych praludzi i malp — ze najbardziej
starozytne formy ,czlowiekowate” mialy jaki§ hipotetyczny, bardziej
istotny — niz Homo sapiens — ,wsp6lny mianownik” z przedstawicielami
Pongidae.

Celem tego opracowania jest podkreslenie bogactwa form anatomicz-
nych i dynamicznych czlowieka, ujawnionych w historycznej skali
dziejéw ludzkos$ci, jak réwniez ukazanie bogactwa zrekonstruowanych
form ludzkiego ciala, w wielokrotnie wiekszej skali plejstocenu i plio-
cenu. Te dwa, wyréznione na skali czasu, zbiory cech i dynamizméw
prowokuja do zadania nastepujacego pytania: Czy prawidlowosci obser-
wowane w skali historycznej réznig sie istotnie od prawidlowosci
i tendencji dostrzeganych w skali prehistorycznej?

To pytanie mozna sformulowaé w inny sposéb: Dlaczego coraz glebsza
znajomosé réznorodnosci form ludzkich nie prowadzi do rozpadu pojecia
jednos$ci czlowieczenistwa w skali historycznej, a prowadzi do takiego
rozpadu w skali epoki lodowcowej i przedlodowcowej? Czym w istocie
réznig sie od siebie te dane empiryczne, skoro w tak istotny sposéb
zmienia si¢ metoda ich interpretacji?

Nasze rozwazania bedg dotyczyly szczatkéw kopalnych pochodzacych
z holocenu (od ok. 15-10 tys. lat temu do chwili obecnej), plejstocenu
(epoki zlodowacen, od ok. 2,5 mln lat temu do holocenu) oraz pliocenu
(od ok. 15 — 25 mln lat temu do plejstocenu).

Zgodnie z aktualng klasyfikacja biologiczng, czlowiek holocenski
zaliczany jest do Homo sapiens — jedynego gatunku w rodzinie Homini-
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dae, w odréznieniu od holoceriskich matp czlekoksztaltnych (oranguta-
néw, szympanséw i goryli), zaliczanych do rodziny Pongidae. Aby
unikngé wcigz aktualnego (a nieistotnego dla meritum zagadnienia)
sporu, dotyczacego nazewnictwa taksonomicznego istot, ktérych szczatki
wigzg sie z przedholoceriskim rodowodem czlowieka, bedziemy je
nazywali hominidami.

Jednoséé rodzaju ludzkiego

Norma reakcji cztowieka. Wraz z relacjami podréznikéw i odkrywceéw
dalekich kontynent6w, stopniowo poszerzalo sie pojecie odpowiadajace
normie reakcji czlowieka.

Norma reakcji (Woltereck, 1909) jest to pelny repertuar fenotypéw
dojrzatych form biologicznych, rozwijajacych sie z tego samego genomu
(czynnika odpowiedzialnego za rozwdj organizmu i dziedziczenie cech
biologicznych).

Do normy tej dolaczyli Eskimosi, Pigmeje, Buszmeni, australijscy
Aborygeni, Ajnowie, itd. Czynnikiem decydujgcym o ich wilgczeniu do
ludzkiej normy reakcji bylo przede wszystkim zjawisko kultury. Skala
wielkosci, proporcje ciala, pigmentacja skéry oraz inne réznice biologicz-
ne nie stanowily przeszkody w przyznaniu statusu istoty ludzkiej
twércom danej kultury, choéby daleko odbiegajacej od standardéw
europejskich. W procesie poszerzania pojecia normy reakcji cztowieka
liczyli sie tylko poznawani ludzie — zwierzeta i ich cechy nie odgrywaly
zadnej istotnej roli.

Plio- i plejstoceriska kultura materialna. W ostatnim stuleciu okazalo
sie, ze kultura ma nieoczekiwanie gleboki wymiar czasowy. Niepowat-
piewalne §lady istnienia kultury materialnej (kolekcje narzedzi i zwia-
zanych z ich produkcjg innych artefaktéw) datuje sie na okoto 2,5 mi-
liona lat. W tym, a nawet — jak si¢ okazalo — we wcze$niejszym okresie,
zyly istoty wyraznie podobne do czlowieka, choé rézniace sie od holoceri-
skich populacji ludzkich m.in. proporcjami, wielkoscia i masywnoscia
ciala. Co wiecej, okazalo sie, ze ta siegajaca plejstocenu kultura
kamienia lupanego, przetrwala do czas6w chrzescijariskich — a wiec
dluzej niz wiele innych, bardziej technologicznie zaawansowanych
kultur obrébki kamienia.

Problem ,niepetnego czlowieczeristwa” hominidéw. Pojawil sie on
w kontekscie ogélnej teorii ewolucji, zakladajacej, ze wczesne hominidy,
jako ,blizsze” wspélnego hipotetycznego przodka Pongidae i Hominidae,
nie mogly posiadaé¢ w pelni ludzkich cech strukturalnych, behawioral-
nych i psychicznych. Wobec stosunkowo skapych materialéw kopalnych,
ktérymi dysponujg paleoantropologowie, weryfikacja tej ogélnej, aprio-
rycznej, roboczej hipotezy jest niewatpliwie trudna. Gdyby potwierdza-
nie tej hipotezy mialo polegaé¢ — odwolujac sie do wyimaginowanego
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przykladu — na ukazywaniu kontrastu, jaki zachodzi miedzy tubylcami
z Nowej Gwinei a spotecznoécig Nowego Yorku, byloby to jawnym nadu-
zyciem. Wazne jest zatem, by nie popetnié tego rodzaju naduzycia, gdy
ma sie do dyspozycji stosunkowo nieliczne §lady obecno$ci i dziatalnosci
wczesnych hominidéw.

Podobieristwo maipy do cztowieka. Podobieristwo niektérych matp do
czlowieka bylo dostrzegane od niepamietnych czaséw — zaréwno w tzw.
$wiecie cywilizowanym, jak i wéréd ,dzikich” plemion. Malajczycy, na
przyklad, nazywali wielkie malpy czlekoksztaltne ,orang-utang”, co
znaczy ,czlowiek leény”. Taka nazwe — oczywiScie w brzmieniu
laciriskim Homo silvestris — nadal orangutanowi w XVIII wieku Karol
Linneusz.

Mimo tego doéé powierzchownego podobieristwa, réznice biologiczne
pomiedzy malpami a czlowiekiem sg bardzo wyraZne i — co wazne
z punktu widzenia badani paleontologicznych — dajg sie juz dostrzec
w obrebie twardych elementéw ciala, takich jak zeby i czesci szkieletu.
Malpa bowiem zdecydowanie rézni sie od czlowieka nie tylko psychicz-
nie, ale i anatomicznie. Wtasnie dlatego szczatki przedholoceriskich
hominidéw pozwolily na zidentyfikowane tych istot jako form ,czlowie-
kowatych” — a nie ,malpowatych”.

W zwigzku z tym powstaje pytanie: Czy norme reakcji czlowieka
mozna poszerzy¢ o hominidy plioceriskie i plejstoceriskie, czy tez nalezy
ja »zamkngé” w holocenie lub w okresie bliskim holocenu?

Aby odpowiedzie¢ na to pytanie, nalezy zastanowi¢ sie nad wymowg,
danych, jakimi dysponuje paleoantropolog.

Srodowisko a biologia czlowieka

Hipokrates (460-377 r. przed Chr.) nie tylko zauwazal osobnicze
réznice w pigmentacji i budowie ludzkich cial, ale staral sie te odmien-
nosci wigzaé ze Srodowiskiem przyrodniczym i klimatem, panujgcym
na terenach zamieszkiwanych przez dang grupe ludzi. Nowoczesne ba-
dania ujawnily wyrazna korelacje pewnych — choé¢ nie wszystkich — cech
biologicznych czlowieka z warunkami otoczenia. Jest to szczegélnie
oczywiste tam, gdzie panuja ekstremalne warunki klimatyczne
i dietetyczne.

Warunki geologiczne, klimatyczne, florystyczne i faunistyczne, wy-
stepujace w okresie ostatnich 4 milionéw lat, zostaly czesciowo
zrekonstruowane.

W holocene zmiany te byly stosunkowo niewielkie. Natomiast
w plejstocenie dochodzilo do wielokrotnych zlodowacen, przedzielanych
— mniej wiecej co 100 tys. lat — stosunkowo lagodnymi, ale krétszymi
okresami interglacjaléw. W §lad za tym nastepowaty kolejne, dramatycz-
ne zmiany w szacie roslinnej i §wiecie zwierzecym. W okresie zlodowa-
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ceni, obnizal sie poziom zbiornikéw wodnych — ogromne masy wody byty
wtedy uwiezione w lodowcach. Nastepowalo wyrazne pustynnienie
obszaréw Afryki, kolebki hominidéw. W okresie interglacjaléw nato-
miast, panowal tu klimat wilgotny, krzewila si¢ bujna roslinnosé
i odpowiednio bogata fauna. W tych wiasnie czasach zyly istoty, ktére
biologicznie sg niewatpliwie powigzane z czlowiekiem holoceriskim.
Trzeba tez pamietaé, ze skala jednego cyklu zlodowacenia byla kilka
tysiecy razy wieksza, niz skala zycia jednego czlowieka i okolo dziesieé
razy wieksza, niz skala tzw. ,historycznego okresu dziejéw”.

Rekonstrukcja dynamiki z fragmentéw struktury

Kopalne slady dwéch réznych form dynamiki. Szczatki niosa w sobie
§lad dwéch radykalnie réznych form dynamiki. Fragment kosci lub zab
jest §ladem procesu embriogenezy, w trakcie ktérego powstal zintegro-
wany zesp6l struktur i organéw ciala (czyli organizm). Nikt nie bedzie
twierdzié¢, ze prawidlowo uksztaltowana ko§é udowa moze powstacé bez
réwnoczesnego rozwoju kosci podudzia i koéci biodrowych.

Ten sam szczatek jest tez §ladem dynamiki czysto fizycznej —
niebiologicznej, ktéra doprowadzita do poltamania, zwietrzenia, minerali-
zacji struktury, ktéra kiedys$ stanowila element systemu biologicznego.
Gdy w wydobytym odlamku dominujg §lady (skutki) proceséw niebiolo-
gicznych, wéwczas moze on nie mieé¢ zadnej wartosSci dla paleontologa.

Tym, co decyduje o wykryciu danego szczatka w warstwie geologicz-
nej, jest rozpoznawalna biologiczna przeszlosé wykopaliska. Ale takie
rozpoznanie nie wystarcza do powigzania go z konkretng forma zycia.

Absolutnie koniecznym warunkiem takiego powigzania (np. frag-
mentu szkieletu z przeszlo$cig hominidéw) jest rekonstrukcja systemu
dynamicznego, w ktérym on uczestniczyt. Dopiero po takiej rekonstruk-
¢ji mozna przej$é do nastepnego etapu badania, tj. do identyfikacji
konkretnego rodzaju organizmu. Poniewaz czesci migkkie — wigkszosé
organéw ludzkiego ciala — nie wytrzymuje préby czasu, rekonstrukcja
dynamiki musi sie ograniczaé¢ do tych systeméw, ktére oparte sg na
elementach twardych. Jest to przede wszystkim system lokomocji
1 system mastykacji (rozdrabniania pokarmu).

Dynamika catosciowa warunkiem interpretacji szczqtkéw. Rekonstru-
kcja wymaga pojecia caloéci systemu dynamicznego — a organizm zywy
sklada sie¢ z wielu, skorelowanych ze sobg, takich systeméw. Wielkie
odkrycia paleontologii XX wieku ujawnily, ze mozliwe do rekonstrukeji
systemy biologiczne charakteryzujace czlowieka — i odrézniajace go
zarazem od malp czlekoksztaltnych — istnialy przynajmniej 3-4 miliony
lat temu.

W czym wezesne hominidy przypominaly cztowieka? Przypominaly
go w swojej dynamice lokomocji i w swojej dynamice mastykacji. Poza
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tym hominidy produkowaly narzedzia kamienne. Te trzy caltosciowe
dynamizmy mozna zrekonstruowaé¢ w sposéb wiarygodny.

A czym r6znily sie od ludzkos$ci holoceriskiej? Z calg pewnoscig
odréznialy je niewielkie rozmiary ciala, stosunkowo silnie rozwiniety
systemem mastykacji oraz pewne osobliwos$ci w proporcjach ciala.

Paleoantropologowie (i zapewne nie tylko oni) stajg przed kluczowy-
mi pytaniami: Czy tego typu cechy zblizaja wczesne i p6zniejsze homi-
nidy do grupy malp czlekoksztaltnych, stanowigc jednoczesnie przestan-
ke dla tezy o wspélnej z Pongidae ,wyjSciowej” normie reakcji? Czy tez
nalezy uznaé, ze hominidy poszerzajg nasze pojecie normy reakgcji czlo-
wieka, ktéra w swej genezie jest odrebna od normy reakcji Pongidae?

Aby unikngaé nieporozumien, musimy wyraznie stwierdzié, ze norma
reakcji Pongidae, w pewnych swoich elementach (np. ksztalt dloni,
pewne instynktowne cechy behawioralne) jest podobna do niektérych
elementéw ludzkiej normy reakcji, obserwowanych nawet u wspélczesne-
go czlowieka. Ale podobienistwo takich elementéw nie stanowi wystar-
czajacej podstawy dla tezy o wspélnej genezie normy reakcji czlowieka
i Pongidae, a tym samym o ,prajednosci” tych norm.

Postugujac sie analogig mogliby$émy powiedzieé: Zachodzi wyrazne
podobieristwo miedzy niektérymi elementami statkéw i samolotéw.
Niemniej jednak wiemy, ze budowanie kolejnych wersji tych dwéch
réznych typéw pojazdéw (,geneza norm reakcji”) przebiegalo od samego
poczatku oddzielne i trudno méwié o jakims$ ich ,wsp6lnym prototypie”.
Podobieristwo niektérych elementéw statkéw i samolotéw mozna do-
strzec, zar6wno w najwcze$niejszych, jak i najnowszych modelach — ale
to nie dowodzi ,wsp6lnej genezy” samolotéw i statkéw.

Stad wynika — naszym zdaniem — wazna regula interpretacji kopal-
nych szczatk6w hominidéw. Nie mozna uwazaé za dowdd wspélnej ge-
nezy tych elementéw normy reakcji czlowieka, ktére przypominajg cechy
malpie w takim samym stopniu u hominidéw, jak i ludzi wspétczesnych.

Nie da si¢ jednak zaprzeczyé, ze hominidy plejstoceriskie mialy
zdecydowanie wiekszy prognatyzm niz czlowiek holocenu i ze mialy
znacznie mniejszg pojemno$é mézgoczaszki. Nie mozna zaprzeczyé, ze
ich koriczyny gérne byly proporcjonalnie nieco dtuzsze niz tych homini-
déw, ktére osiggnely wigkszg skale ciala. Ponadto, kosciec hominidéw
plejstoceriskich cechowala wigksza masywnosé.

Interpretacja osobliwosci. Istniejg przynajmniej dwie mozliwe formy
interpretacji tych osobliwo$ci. Pierwsza interpretacja (ewolucjonistycz-
na), traktuje te osobliwosci, jako pozostalo$é po hipotetycznym wspél-
nym przodku, ktéry dal poczatek zaréwno linii filogenetycznej malp
czlekoksztaltnych, jak i ludzi. Druga interpretacja usiluje zanalizowaé
powyzsze osobliwo$ci w oparciu o prawidlowosci i mechanizmy zmien-
nosci biologicznej (gtéwnie o charakterze adaptacyjnym), obserwowane
u organizmé6w, nalezgcych do tego samego gatunku lub rodzaju.
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Wielkosé mézgu. Mézgoczaszki wezesnych hominidéw miaty po-
jemno$é rzedu 400 do 600 cm?®, a wiec byly bliskie pojemnosci czaszek
wsp6lczesnych malp czlekoksztaltnych (§rednio 400-500 cm?). Objetosé
moézgu wspélczesnego czlowieka wynosi $rednio ok. 1400 cm® u mezezyzn
i ok. 1250 cm® u kobiet. Moréwin ma mézg o objetosci ok. 1750 cm?,
a ston afrykanski — 5000 cm®. Jak widaé, sama wielko$é mézgu jest
cechg biologiczng organizmu, ale niewiele nam méwi o jego innych
wlasciwos$ciach. Wiemy réwniez, ze stosunek masy mézgu do masy ciata
u czlowieka wynosi §rednio 1/50, u malp czlekoksztaltnych od 1/150
(szympans) do 1/300 (goryl), u mor§éwina 1/180, a u stonia 1/1200. U nie-
ktérych malp zwierzoksztaltnych wynosi on 1/30, a u domowej myszy az
1/25! Ten stosunek (sam w sobie) réwniez niewiele méwi o wlascicielu
mozgu, ale z cala pewnoscia jest jedna z cech gatunkowych. Dlatego —
dla pelniejszej charakterystyki biologicznej i por6wnania ze wsp6lczes-
nymi ludZzmi — znajomo$é tego stosunku u hominidéw jest interesujaca
dla paleantropologéw.

Rekonstrukcja masy ciata hominidéw. Jaka wiec byla masa ciala
hominidéw? W tej kwestii od kilkudziesieciu lat istnieje duza rozbiez-
noéé zdan.

Wiadomo, ze o masie ciala hominidéw decyduja przede wszystkim
czesci migkkie, a wiec te, ktére rozpadajg sie bardzo szybko. (U wspét-
czesnego czlowieka same tylko miegénie stanowig ok. 42% masy ciala
mezczyzny i ok. 36% masy ciala kobiety). Rekonstrukcji tej masy doko-
nuje si¢ w oparciu o zachowane szczatki kostne oraz pewne wstepne
zalozenia. Te ostatnie w niebagatelny sposéb wplywaja na wynik szaco-
wania masy.

Mozemy zalozyé, ze wezesne hominidy mialy proporcje ciala podobne
do czlowieka holoceriskiego. Takie zalozenie jest dobrze uzasadnione,
bowiem jedyne wiarygodne rekonstrukcje ciata hominidéw wskazujg na
zdecydowanie ludzki typ lokomocji, postawy ciala i ludzki typ mastyka-
cji. Masa ciala obliczona wedlug takiego zalozenia waha sie¢ w poblizu
20 kg. U nowozytnego czlowieka masa mézgu stanowi $rednio ok. 2%
masy ciala u mezczyzn i ok. 2,5% u kobiet. Zatem mézg australopiteka
bez watpienia miescitby sie w ramach normy reakcji dla Homo sapiens
modernus.

Jezeli jednak — w oparciu o teorie ewolucji — przyjmiemy, ze wczesny
hominid musial byé pomostem pomiedzy rodzing Pongidae a czlowie-
kiem rozumnym, wtedy do rekonstrukcji wagi ciala podchodzi sie
z innymi zalozeniami. Zaklada sie¢ wéwczas u hominidéw czeSciowo
czworonozny, nadrzewny typ lokomocji, a w zwigzku z tym typowe dla
malp silne umiegsnienie gérnej czesci tulowia, mniejszy udzial ciezaru
nég w ogélnej masie ciala i konsekwentnie inng proporcje obcigzenia
koriczyn dolnych. Punktem wyjscia dla rekonstrukcji sa — podobnie jak
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w poprzednim wypadku — koéci udowe, lub ich fragmenty, na podstawie
ktérych szacuje sie¢ wysoko§é ciala. Wzér do obliczenia wagi ciala jest
jednak zupelnie inny. Obliczona masa ciala wynosi tu od ok. 40 do 60
i wiecej kilograméw. Proporcja wagi mézgu do wagi ciala u wczesnych
hominidéw zbliza sie wtedy do wartosci charakterystycznej dla niekté-
rych przestawicieli rodziny Pongidae (np. ok. 0.8-0,9% dla szympanséw).

Jak oceni¢ wartosé tych dwdch, tak rozbieznych w swoich wynikach,
form rekonstrukecji? Obie te rekonstrukcje oparte sg pozornie na tym
samym parametrze — ,wysoko§ci ciala”. U czlowieka, ze wzgledu na jego
wyprostowang postawe (cecha habitualna), parametr wysokosci ciala
jest parametrem naturalnym. Budowa naszego szkieletu oraz umieénie-
nie jest wewnetrznie skorelowane z masg ciala, ktére ,dZwigamy” na
dwdéch nogach. Natomiast u malp czlekoksztaltnych, poruszajacych sie
po ziemi na czterech koriczynach (knuckle walking) parametr ,wysokosci
ciala”, mierzony od podeszwy koniczyn tylnych do czubka glowy, jest
parametrem praktycznie sztucznym. Podobna ,sztuczno$§é” wkrada sie
takze, gdy méwimy o ,wzro$cie” malp o brachiacyjnym sposobie lokomo-
cji (np. u typowo nadrzewnych orangutanéw). Malpy czlekoksztaltne sg
zwierzetami dZwigajacymi swe cialo na czterech koniczynach (lub dwéch
przednich). Masa ich ciala nie jest wewnetrznie skorelowana z wysoko$-
cia w rozumieniu ludzkiego wzrostu (np. parametrem wewnetrznie
skorelowanym z habitualnie czworonoznym sposobem lokomocji jest
wysoko$¢ w klebie).

Z czysto matematycznego punktu widzenia, mozna wyznaczyé¢
wspéblczynniki réwnania regresji dla masy i ,wysoko$ci ciala” malpy
(takie réwnanie nie bedzie oczywiécie wyrazalo naturalnej wiezi miedzy
ciezarem zwierzecia a jego systemem lokomocyjnym). Mozna do takiego
réwnania wstawié¢ dowolng wartosé, odpowiadajacg wysokosci czlowieka
(np. 1,50 cm). Ale wynik, jaki uzyskamy, bedzie masg ciatla malpy o ,wy-
soko$ci” 1,50 cm — a nie czlowieka majgcego péltora metra wzrostu.

Generalnie, nalezy zdawaé sobie sprawe, ze szacowanie wagi ciala
na podstawie wysoko$ci jest obarczone duzym btedem — nawet w przy-
padku dobrze zachowanych szczatkéw kostnych wspélezesnych ludzi
(o czym doskonale wiedzg kryminolodzy, lekarze sadowi i archeolodzy).

Nalezy réwniez zdawaé sobie sprawe z tego, ze ani bezwgledna, ani
wzgledna wielko$é mézgu nic nie méwi o zdolnoéciach intelektualnych
czlowieka. Pewien dwudziestoletni mezczyzna, ktéry intelektualnie nie
odbiegal od normy, miat 1,55 cm wzrostu i wazyt 65,8 kg. Objetosé jego
mézgu wynosita 624 cm?® (por. Skoyles, 1999).

Prognatyzm. Jest on zwigzany z wielkoscig zgbéw a nie z typem
systemu mastykacyjnego. System mastykacyjny hominidéw rézni sie od
systemu mastykacyjnego malp czlekoksztaltnych tak samo, jak system
mastykacji czlowieka holoceriskiego. Od czterech milionéw lat nie ulegt
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on zadnej istotnej zmianie. Prognatyzm natomiast ulegat pewnym waha-
niom, ale juz od ok. 1,5 miliona lat zacza}l sie zmniejszaé. Jest to zmiana
typu zanikowego, ktérg mozna skorelowaé z jakoscig spozywanego po-
karmu i jego obrébka. W samym holocenie proces stopniowej redukeji
uzebienia trwa nadal i jest dobrze udokumentowany nawet w XX wieku.

Technologia a cechy biologiczne czlowieka

Przechodzenie od prostszej do bardziej wyrafinowanej techniki
i technologii jest jedng z najbardziej oczywistych cech czlowieka. Nowa,
bardziej zaawansowana technika jest zawsze wynajdywana przez ludzi,
ktérzy uzytkuja (do czasu wprowadzenia wynalazku) technologie
prostsza. Zatem biologicznie tacy sami ludzie moga uzytkowaé dwie
rézne techniki. Nie ma wiec podstaw do uznawania zmian technicznych
za wyraz (czy wrecz dowéd) zmian w biologii czlowieka. Nie bylo
biologicznych réznic miedzy ludzmi, ktérzy przepisywali ksiegi gesim
pi6érem, a ludzmi, ktérzy korzystali z wynalazku Gutenberga.

Natomiast niektére zmiany cech biologicznych czlowieka moga byé
wyrazem (dowodem) przechodzenia ludzi od mniej do bardziej zaawanso-
wanej techniki i technologii. Wyzszy wzrost Japoriczykéw — notowany
od kilku dziesiecioleci — jest niewatpliwie zwigzany z wprowadzeniem
irozwojem nowoczesnego przetworstwa spozywczego. W naszym przeko-
naniu wczesny czlowiek (hominid) mial uzebienie i caly system
mastykacyjny rozwiniety zgodnie z potrzebami biologicznymi. Wynale-
zienie termicznej lub mechanicznej obrébki pokarmu prowadzilo
stopniowo, poprzez tysiace lat, do takiej redukcji wielkosci zebéw (i co
sie z tym wiaze, szczek, mieéni i przyczepéw mie$niowych), ze zmiany
typu zanikowego staly sie — prawem kaduka — cechg diagnostyczng
»Sapientyzacji”.

Wnioski

Jaki stad wyplywa wniosek? Szczatki kostne, zebrane na przestrzeni
ostatnich 4 milionéw lat, pozwalajg — w zakresie cech biologicznych — na
rekonstrukcje tylko dwéch aspektéw dynamiki biologicznej (lokomocji
i mastykacji). Ponadto pozwalajg na prébe odtworzenia skali ciala
i proporcji wagi pewnych narzadéw — gléwnie proporcji wagi mézgu do
wagi ciala.

dJesli chodzi o dynamike biologiczna, to powyzsze rekonstrukcje nie
wskazuja na istnienie niecigglos$ci lub ostrych granic miedzy formami
zaliczanymi do ,Australopithecus”, ,Homo habilis”, ,Homo erectus”,
»~Homo neandertalensis” i ,Homo sapiens”. Skala i masywnos¢ ciata byly
rézne, ale typ dynamiki pozostawal typowo ludzki. Zmiany tej skali
i masywnos$ci dokonywaly sie zgodnie z prawidlowos$ciami obserwowa-
nymi zaréwno w historycznych populacjach czlowieka, jak i w wielu
gatunkach ssakéw.
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Gdy wezmiemy pod uwage stosunek cigzaru mézgu do masy ciata, to
nie da si¢ w oparciu o metodologicznie poprawng rekonstrukcje stwier-
dzié, by hominidy i ludzie holocenu réznili sie pod tym wzgledem miedzy
soba.

Rekonstrukcja szczatkéw biologicznych weczesnych hominidéw
wskazuje, ze powinny one by¢ wlaczone do normy reakcji cztowieka. Ta
norma, rozszerzona kiedys o Eskimos6éw czy australijskich Aborygenéw,
powinna byé rozszerzona o formy ,erectus” czy ,australopithecus”.

Wielokrotnie podkreslano, ze forma i stopien rozwoju kultury mate-
rialnej nie wykazuje zadnej korelacji z biologicznymi cechami réznorod-
nych populacji cztowieka. I to jest niezaprzeczalny fakt. Z budowy rak,
ndg, wielkosci i struktury mézgu nie wywnioskujemy, czy dane spole-
czenistwo bedzie budowalo szalasy, piramidy czy igloo. Z budowy niekt6-
rych struktur ciala — np. dloni — nie da si¢ wykazaé, ze malpy sg
strukturalnie niezdolne do produkowania kultury materialnej. Wydaje
sie natomiast, ze strukturalnie zaréwno bobry jak i termity sa zdolne do
produkowania kultury materialnej. Fakt, ze takiej kultury nie produku-
ja, nie wynika z ograniczen struktury ciala, ale wskazuje na znacznie
glebsze czynniki, ktére decydujg o tajemniczej inteligencji czlowieka.

Naszym zdaniem, wczesne hominidy oddziela od malp nie jeden, lecz
trzy, nieredukowalne do siebie zespoly zrekonstruowanych faktéw —
zasadniczo ludzka dynamika systemu lokomocyjnego, zasadniczo ludzka
dynamika systemu mastykacyjnego oraz fakt produkowania narzedzi.
Inne formy dynamiki — mozliwe do rekonstrukcji — albo sg takie same
jak u wspélczesnego czlowieka, albo przypominajg malpy tak samo jak
je przypomina wspélczesny czlowiek. Traktowanie tych istot jako
Lnizszych” od wspélczesnego czlowieka nie wynika z danych, jakimi
dysponuje dzi§ paleoantropologia, lecz z pewnych, przyjetych z géry
zalozen, ktérych empirycznie nie sposéb zweryfikowaé.



