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VLADIMIR PRIVRATSKY

NEOTENY AND ITS ROLE IN THE PROCESS

OF HOMINIZATION

ABSTRACT. — This communication is analyzing neoteny from the point of view of general morphology and
its role in the evolution of man. A new definition of neoteny is presented here and its character is described
as an important phenomenon in the process of hominization. The present-day approach to neoteny is com-
pared with the Bolk’s theory of fetalization and the main causes of refusing the role of neoteny in the anthro-
pogenesis is explained. Its phylogenetic meaning is emphasised, especially in relation to the function of natural
selection. Attention is paid Lo some neotenic features of the skull, first of all to the f[indings of the genus
Australopithecus, and to the role of neoteny in the evolution of the hominid brain. Finally, the relation be-
tween neoteny and main hominization factors is considered.

The work, for the time being, is only a draft of
a projected study of a larger extent, which will
atlempt lo assay, within accessible bounds, the part
played by neoteny in the process of hominization,
i.e. the process which finally led to the formation of
contemporary man or, as we sometimes say (with
a slight touch of anthropocentrism), modern man.
This subject is very ample, linking up a number of
biological and anthropological branches of know-
ledge, yet being elaberated, for the present, only in
rough outlines. This complex approach, forced by
the subject of research, has its advantage as well as
drawbacks. The merits are represented by the ever
arowing basis of concrete findings and data from in-
dividual biological branches, while the drawbacks
are based in the [act that not always do we succeed
in assaying correctly the significance of these find-
ings in the analyzed general biological phenomenon
of an ontogenetic or phylogenetic nature.

In the scientific literature we find occasionally
the opinion that for the time being anthropology
lacks a sufficient body of data necessary for the
formation of reliable theory elucidating or even
proving, e.g.. such a basic question of hominization
like the enlargement of the hominid brain during

the course of its evolution. Olivier (1973). however,
expresses this situation very clearly by saying that
“... the theories at our disposal do not seem to me
to be satisfactory enough to warrant us a per-
formance of general interpretation. Let us wait pa-
tiently for a new theory which will be able to elu-
cidate this phenomenon (i.e. the enlargement of
brain). For the time being I prefer an observation
of facts and give up the attempts to interprete these
facts.” Olivier thus put a finger on the aching spot
of the present anthropology, which not only lacks
a sufficient number of concrete information (in con-
trast with some other, especially the experimental,
scientific fields), but also lacks enough good and
tenable theories (c.f. Pilbeam 1980). My opinion,
however, is that those facts which are not utilized
in theories or hypotheses lie fallow, preventing us
in this way from a correct evaluation of their cogni-
tive significance. Namely, these facts by themselves
neither reveal any connections, nor allow us to dis-
prove or substantiate any idea, nor evoke any fur-
ther effort to reach some understanding; also, they
do not allow us to asses further direction of re-
search.

Hominization took place undoubtedly as an
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immensely complicated and complex process in
which a number of interactions between hominid
forms and environment, biological and social laws
played part. On the one hand it is therefore correct
and inevitable to investigate the process of homini-
zation from the most varying aspects and levels, yet
on the other hand we must, now or later, attempt to
determine some fundamental, important and decis-
sive phenomena and trends in their historical con-
nections. It seems probable that the very neoteny
was the phenomenon which played an important
role also in the evolution of hominids, which finally
led to the present-day form of man.

In order to be able to perceive and correctly
rate its part in the hominization process we should,
however, analyze first the concrete content of this
term. The concept of neoteny has really underwent
a complicated and considerably long historical de-
velopment. After Karl von Baer, with his ontogenelic
rules (K. E. von Baer 1828, 1866), who laid funda-
ments to embryology and opened a path to the
research of ontogenesis of organisms in the first half
of the nincteenth century, then boundlessly in-
creased the number of comparative studies of indi-
vidual species of animals (verlebrates and inverte-
brates). On the grounds of information obtained by
the comparative method the effort to find and for-
mulate some general laws of the ontogenetic de-
velopment begins to win through. In 1832 J. Koll-
mann published a comparative study of some am-
phibians including the axolotle, and first used the
term of “neoteny” to describe that strange state in
which this animal reproduces itself and which it
differs from the rest of the related forms. Later it
turned out that there exists a number of animals
which, in their adult age, i.e. according to these
studies in the period when they began reproducing
themselves, more or less retain the features of their
preceding ontogenetic stages. This phenomenon re-
ceived afterwards a different designation by dif-
ferent authors. Tt was, e.g., designated as epistasis
by Eimer (1890), paedogenesis by von Baer, pro-
terogenesis by Schindewolf (1936), paedomorphosis
by Garstang (e.g. 1928), fetalization by Bolk (1926),
and bradygenesis by Tvanov (1945). Neoteny is some-
times considered in a more general concept —
e.g., in the works od De Beer (1940), who sums up
under this term all the above mentioned terms. Neo-
teny has been studied in a great variety of animals
(ranging from invertebrates to man) and plants (Va-
silchenko 1965). In practically all these cases the
authors dealt with states of the studied objects in
which they found some features typical for earlier
ontogenetic stages of either the individual proper.
or the forms most closely related to it. The merit of
these comparative studies of ontogenesis of various
organisms is the fact they pointed to various deve-
lopmental levels of organs or whole bodies of orga-
nisms being found on the same or a similar stage of
the ontogenetic development. But. as a rule, th_c_y
did not point to the possible evolutionary signifi-
cance of these ontogenetic pecularities. Certain pro-
gress in this situation is represented by the later
{\'Il”i(‘li(' study of De Beer (1940), who attempted
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to bring some rules into the existing chaos in terms,
but who similarly mentions the evolutionary signi-
ficance of the discussed phenomena in a sketchy and
vague manner. These problems are dealt with much
more consistently, though from a broader angle of
view, by Severcov (1929, 1931, 1949) who analyzed
and compared various types ol ontogenesis and th(‘,i_r
pecularities, generalized and assayed their signifi-
cance in the process of evolution. Severcov finally
came to the conclusion (which I consider as being
very important and in keeping with the later con-
cepls of the genelic nature of morphogenesis and the
relation between genotype and phenotype) that the
general fundaments of these ontogenetic manifesta-
tions are, in general, heterochronies, i.e. the succes-
sive time changes of individual ontogenetic pro-
cesses. Severcov himself divided these changes into
two groups, i.e. accelerations and retardations. Later,
on the grounds of a concrete research, this division
was further redefined (Novak 1960, Novak and Pri-
vratsky 1978).

The above mentioned original studies concent-
rated therefore on the ontogenesis of contemporary
and more or less related (or similar) forms without
taking into consideration their historic development
and, consequently, some significant chains of events.
This approach leads inevitably to an extensive sche-
matization and mechanistic descriptive standpoint.
In the main, neoteny is a designation for either th.e
phenomenon in which the studied organisms exhibit
(in the beginning of their reproductive period) featu-
res of their preceding stages or similar stages of re-
lated forms, or the phenomenon in which properties
of a young individual of an ancestral form appear
in adult individuals of a descendant (De Beer 1940),
the relative retardation of body development with
respect to reproductive tissues being taken into con-
sideration in the same time. A possitive feature of
the latter case is the very presence of phylogenetic
standpoint, because this standpoint allows us to
assay neoteny as a phylogenetic, evolutionary phe-
nomenon. The shortcoming of this formulation is,
however, the consideration of neoteny on the grounds
of relation between the degree of somatic develop-
ment at the maturing age and the complex functio-
nal activity of both the reproduction tissue and the
reproduction organs. Though it is possible and pro-
bable that inhibition or slowing-down of the mor-
phogenctlic process takes place as the consequence
of initiation of a complex physiological function of
the reproductive tissue, the process need not be ne-
cessarily terminated. In this way the beginning of
reproduction becomes the stage in ontogenesis )vhich
might be important for assaying the acceleration of
the development of individual structures on the
grounds of the state of these structures in this stage;
the stage renders information about neither the final
morphological shape of the individual features or
even the whole organism, nor about the degree to
which neoteny (in the sence of the above definition)
in its final shape (or function), i.e. at the termination
of the morphogenelic process, comes to function.
Consequently, neoteny could be, or need not be,
connected with retardation. Similar abuses or logical

inconsistencies could be met with also in the delibe-
rations about the part played by neoteny in the
evolution of man. The “fixed point in space” is, in
this case, the birth of an individual, to which the
morphological state of the newly-born human is
related. The phenomenon dealt with is thus neoteny,
because the human at birth is “immature”, retarded
and not yet fully developed in comparison with
other primates; yet its morphological state (more
precisely the morphological state of ils concrete
features, i.e., structures and, possibly, also functions)
at the time of termination of the morphogenetic pro-
cess is not taken into consideration. From the
reasoning given above follows that acceleration or
retardation themselves do not yield information
about neoteny, if the studied stage is not compared
with the final morphological shape of an ancestor
(primarily). If relatively identical ontogenetic stages
or phases of close forms of organisms are studied,
then the terms of acceleration and retardation are
suitable concepts to express the tyvpe of hetero-
chrony. In order to formulate the concept of neoteny
correctly we need to settle necessarily' two important
questions. On the one hand it is the question of ter-
mination of the morphological process, and on the
other hand the question which organisms we are
justified to compare, and up to what degree.

The concept of “morphogenesis™ (morphogene-
tic process) serves to express the progressive deve-
lopment of shape, i.c. the process in which al any
time there exists a slate with prevailing constructive
(anabolic) processes, the destructive (catabolic) pro-
cesses being represented to a lesser degree. The
morphogenetic process terminates by reaching an
equilibrium (dynamic equilibrium), after which the
shape stabilizes and the corresponding structures
(i.e. organs) fulfill their function for a certain time.
The morphogenetic process is thus independent of
both the period terminated by the maturity of the
reproduction tissues, and, in the ease of man. of the
prenatal stage.

The second question is even more complicated.
Namely, it is connected with a whole sel ol pro-
blems, as, e.g., the relations between phylogenesis
and ontogenesis, genotype and phenotype, effect of
the external environment on morphogenesis, etc.
The comparative method, used in biology since its
beginnings, certainly renders the research invaluable
services and is very useful up to the present day.
The method could, however, lead to mechanical
conclusions, which are often totally [alse, because
they are based on an incorrect presumption of ade-
quacy of the compared structures, functions or phe-
nomena in general.

Let us study this problem from the standpoint
of evolutionary anthropology. 1t is quite common
in the anthropological literature to compare modern
pongids with fossil forms of predecessors of man. In
comparing the cranial capacity of fossil hominids
Olivier (1973), e.g., subslitutes the cranial capacity
of Ramapithecus (the estimation of this capacity still
remains, as a matter of fact, very questionable due
to the shortage of an adequate skelelal material)

with the cranial capacity of chimpanzee. However,
the presumption is at least hypothetical and ap-
plicable perhaps for an appropriate illustration of
the enlargement of the cranial capacity during the
course of hominization. On the other hand this com-
parison brings about an ill-founded and unsubstan-
tiated belief that the older hominid forms are the
more their morphology resembles that of the mo-
dern apes. A false conclusion follows that for this
reason it is quite possible to draw conclusions from
the comparison of modern forms (e.g. the present-
day man and chimpanzee) without bothering with
a closer specification of their mutual phylogenetic
relations. Man is thus attributed certain evolution-
ary changes at the expense of the phylogenetic
evolution of apes. At the same time it is clear that
the present-day living pongids have passed through
a relatively long historic development and are mo-
dern, too; i.e. similarly to man they are just the con-
temporary forms and their evolution evidently conti-
nues (as we shall see on the case of honobo — Pan
paniscus). We may compare and may possibly draw
evolulionary conclusions from these comparative
studies, but only if we know the phylogenetic deve-
lopment and the phylogenetic relations of the com-
pared features. In the case of phylogenesis of apes
we are, for the time being, handicapped by the al-
most total lack of concrete fossil material. Despite
this fact (or rather just due to this fact) the first
theories about neoteny in man appeared on the
grounds of comparison of the ontogenetic evolution
of man and the apes (as well as other mammals
c.g.. dog), especially of their fetal and postnatal pe-
riods. In 1926 Bolk published a work in which he
substantiated his theory of fetalization in man with
the aid of retention of morphogenesis of a number
of morphological structures at the fetal period level
(Devaux published the same theory in 1933). The
most important neotenic features are the relatively
high weight of the brain, position of the foramen mag-
num, the so called cranial flexure, the very retarded
closing of the eranial sutures, dentition, orthognaty,
naked skin, light colour of the skin, increased re-
tention of cartillage as well as some other features.
From this specification it is evident that Bolk mixed
up some solid proofs of neoteny with some more or
less unwarranted assertions to which he came chiefly
due to the fact that he mechanically formed conclu-
sions on the grounds of one-sided comparison of an
early ontogenesis of apes and man. His mistakes
were used (unfortunately quite succesfully) for quite
a long period by the opponents of the idea of parti-
cipation of ncoteny on the phylogenetic develop-
ment of man. Even today it is very difficult to verify
this idea despite the fact that we have at our dis-
posal a considerably higher amount of concrete fin-
dings and data from a number of biological fields.

Presuming that we may rely on the fossil ske-
letal finds it is evident Bolk's guesses were correct
(more or less). It is first of all the relalive increase
in the cranial capacity and, so in the brain size
during the process of hominization. Significant is
also the position of foramen magnum despite the
fact that this position is related to the evolution of
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