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The first part of this paper discusses demographic theory. The most serious obstacle to reconstructions based on skeletal series appears
to be their incompleteness (burials outside regular cemeteries) while the question of non-stationarity may be of secondary importance.
The conditions for applying Halley’s method to the construction of life tables are therefore of prime interest. Attention is paid to the
theory of ““apparent” life tables deformed by non-zero growth rate. The demographic theory and supposed (or inferred) initial conditions
enable the formulation of models that can be tested against archaeological and anthropological data (type of populations, their sex and
age structure, population size, number of graves to be expected, mobility in time and space, etc.). The main reason for population
growth in prehistory was the formation of a non-equilibrium state in social relations. In consequence of this, population growth cannot
be viewed as an autonomous factor causing economic and social change or historical events. The second part of the paper applies this
theory to several examples from Central Europe (Linear Pottery in East Germany, Corded Ware at Vikletice, La-Téne cemeteries
in Bohemia, and Early Medieval series from Moravia). Full text of the paper has been published by the Archacological Institute in
Prague in the Czech language (Demografie pravékjch pohtebist, Praha 1983).

I. Introduction to prehistoric demography

1. Introduction

Demography is a social science despite the fact that it began to manipulate with numbers much
earlier than the other branches of the study of man. Palacodemography depends to a great degree
on physical anthropology and, in fact, is often practised by anthropologists. This, however, does
not exclude it from the sphere of prehistory. Both sociological and historical reconstructions based
on archaeological remains cannot do without a fairly detailed comprehension of prehistoric
mortality, fertility, population reproduction and growth, the size of families and communities,
population density estimates, relative number of children, adults and old people, etc. Any study
of population mobility should also start from demographic considerations.

2. Demographic problems

The three principal problems discussed by demography are (1) the mortality patterns of human
populations (usually expressed by life table functions), (2) their patterns of reproduction and (3)
their changes in time and space. The formulation of models is of great importance as they enable
prehistorians to link the demographic theory based on living populations with their own records.
The models may be tested against archeological data and in some cases may help bridge their
incompleteness.



3. Demography of prehistoric cemeteries

Prehistoric cemeteries contain much information relevant to demography. Archaeology alone
cannot extract it without physical anthropology which determines the age of the deceased and
quite often the sex (thelatter canfrequently be recognized by archaeologists with sufficient reliabili-
ty). Demographic theory applicable to prehistoric cemeteries is accessible in a number of handbooks
some having already been adapted for use by archaeologists; their understanding does not presup-
pose more than basic mathematics (e. g. Acsddi - Nemeskéri 1970; Weiss 1973; Spiegelman 1955;
Henry 1976). Prehistoric data, however, are not identical with those for which demographic methods
have been devised: the series are small (which encourages the use of statistics) and their effective
study depends on several conditions (stationarity, completeness, no migrations) that may not be
met automatically.

4. Life tables

Certain conditions being fulfilled, life tables of prehistoric populations can be constructed on the
basis of archaeological and anthropological records by means of the so-called Halley method.
The tables may be either complete (year by year) or abridged, the values being calculated for
one, four, five, or ten year age groups. Detailed instructions are given for the calculation of both
the complete (Egs. [1] to [8]) and the abridged tables (Eqs. [9] to [14]); in both the cases the only
input is the number of dead (D,) as observed in prehistoric cemeteries. The life tables contain
several functions which are interpreted as follows: D, is the absolute number of deaths in
age group x; d, is the relative number of deaths; [, is the probability that a person survives to
age x (or the relative number of survivors to age x); ¢, is the probability that a person surviving
to age x would die before reaching age x + 1; L, is the average number of years to be lived by
a person during the time interval ; ¢, is the average number of years remaining to an individual
who survived to the beginning of time interval x (so-called life expectancy); ¢, is the percentage
of persons of age x in the living population (in the life tables it is assumed that the population has
a zero growth rate). Many examples of life tables can be found in Appendix 3 to this paper.

5. Conditions for the use of Halley’s method

Life tables cannot be constructed on the basis of the death record alone unless certain conditions
are met. This is often acknowledged by those engaged in palaeodemographic research but rarely
observed in actual application.

One of the conditions is that the prehistoric population to be studied is closed to migrations. This
may rarely be the case with prehistoric peoples as there could have been frequent short distance
shifts within “tribe® territory. Such moves were necessary to level off the instability of either
families or local communities subject to various random factors causing their decrease in size or
even extinction (natural catastrophes, enemy raids, sterility etc.). The reason for moves may also
have been periodical devastation of the natural resources. If the migrating contingent has the same
age structure as the whole population, Halley’s method can still be used; in many instances,
however, inferences as to the number of inhabitants will be invalid.

Another condition is that the population studied is complete, i. e. that no dead persons were
buried outside the regular cemetery. It has been known for some time that most children up to
the age of 2 or 3 years are missing from prehistoric cemeteries. Interments in settlement sites (in
abandoned pits, etc.) common during the Aeneolithic and Bronze Age periods in Central Europe
prove that few skeletal series represent complete populations even in respect of adult persons. The
incompleteness of this type, however, can often be recognized by causing differential D values
for the two sexes. The best way to account for missing children is to use some model life table of
a live complete population. The probability of a 5 year old child dying before its 15th birthday
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(10¢s) is calculated first and the number of children in the first 5 years of life is then related to it
by means of Weiss’ model life tables. In practice this can be done by means of Egs. [15] to [17]
and Table 1. Such estimates seem to be rather on the conservative side. Henneberg (1977) has pro-
posed another procedure for the reconstruction of the number of ,,missing children*; his method,
however, presupposes the knowledge of C (completed fertility), an unknown population parameter.

The third condition for using Halley’s method is stationarity, i. e. the supposition that the
population had a zero growth rate. The age structure of a growing community may be quite
different from that of a stationary population whether measured by the d, or the ¢, function. The
most sensitive indicator seems to be the greatly increased number of children. It is impossible to
calculate life tables from skeletal data if the growth rate differs from zero. Fortunately, growth
rates higher than approximately 19, seem to be rare and, if present at all, restricted to short
periods of time. Thus, they do not seem to affect cemeteries used for several centuries. If the skeletal
record is combined from different sites of a closed region, the possible influence of short term or
local variation in the growth rate can also be removed. Life tables based on non-stationary data
have been termed apparent and will be discussed later in this paper.

6. Reproduction of prehistoric populations

A population is called stationary if it neither increases nor decreases in size, i. e. its yearly natural
growth rate r equals zero. If 7 is different from zero but constant, the population is called stable.
The crude (yearly) death rate d, the crude (yearly) birth rate 4, and growth rate r are linked by
Eq. [20]. The stationary life table being given, the birth rate of a stable population with r +0 can
be calculated by means of Eqgs. [21] or [22] and its age structure by means of Eq. [23]. The fertility
of prehistoric groups cannot be derived from the data but its shape may be assumed to approximate
the following table based on research by K. M. Weiss (1970).

x fi
15—19 0.092
20—24 0.248
25—29 0.249
30—34 0.201

35—39 0.140
40—44 0.058
45—49 0.012

1.000

The numbers in the table (f;) can be converted into the usual fertility rates (f,) by means of
Eq. [24] where C denotes completed fertility (the number of children born to a woman who
reached the end of her reproductive period). The net reproduction rate R, can be calculated
according to Eq. [26] (it counts the number of daughters born to a woman at average child-
-bearing age) and used for the estimate of the growth rate r if the length of one generation or the
average age of mothers (a) is known (cf. Egs. [29] and [30]). A possible alternative is logistic growth
(cf. Eq. [31]); it is an unstable model where P, is the maximum population determined by the
carrying capacity of the region. The number of persons, both living (P) and dead (D) corresponding
to a cemetery or a living community can be calculated by means of Eq. [32] where ¢ is the time of
its use in years. If the condition of stationarity is not met, Eq. [33] holds. The number of children
born to a woman is given by Eq. [35] or [37a] depending on whether the population is stationary
(G,) or stable (C,). The average number of persons belonging to one nuclear family can be ap-
proximated by the average number of individuals per one woman in reproductive age. This
estimate can be calculated by means of Egs. [41] or [49] (i. e. P% or P%; ¢’ equals either ¢, 5 or 30 if
¢;s > 30). Another way of estimating the family size is given by Eq. [42] (¢;5_40 is expressed in
percentages). The probability of widowhood or widowerhood can be calculated by means of
Eq. [44], the probability of orphanhood by means of Eq. [45].
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I1. Demographic models

Demographic models are sets of propositions that (1) fulfil the demographic theory, (2) meet
a set of initial conditions relating them to concrete human populations and (3) follow logically
from the demographic theory and the initial conditions.

7. Model life tables

Model life tables are calculated on the basis of living populations; either the tables issued by the
U. N. or those derived by K. M. Weiss (1973) are widely used. They are useful in many instances
but quite often they disagree with skeletal data most probably because the ageing of skeletons by
anthropologists is not exact enough (underrated for adults). It is true, however, that adult mortality
in living populations with high overall mortality may also contain errors. An example of how
a progressive error in anthropological ageing may affect concrete life table value based on skeletal
remains is shown in Table 2.

8. Apparent and true life tables

This paragraph investigates the influence of non-stationarity of prehistoric series on the values
of life table functions. The problem was first developed theoretically and the results applied to
model life tables (Tables 3 to 4). It can be shown that the crude birth rate (5 = 1/e,) and the age
structure of the living population (c,) as calculated from the apparent life tables correspond to the
true values as calculated from the stationary life table and growth rate r (on condition that the
stable population is absolutely open, i. e. all superfluous people emigrate without changing the
age structure and the size of the original population). If the stable population with r = £ is closed,
its appareni life table corresponds exactly to the apparent life table of an open stable population
with r = 2k. Unless the growth rate of the stable population is very small, the apparent population
parameters (i. e. those derived from the apparent tables) are worse, usually much worse, than the
true values. This becomes the basis on which stationarity can sometimes be recognized.

9. Stationary populations

Let us assume that there are several samples (skeletal series) taken from the same prehistoric
population. Then, the sample life table exhibiting the ,best” demographic parameters will be
stationary, as any of the apparent life tables lead to worse parameters. A stationary population
at that must have a growth potential, i. e. the rise of r to approximately 29, should not lead to
consequences that are improbable or even impossible (e. g. a crude birth rate exceeding certain
values). If the stationary series of graves is subdivided chronologically into equal parts, each of
them should contain the same number of graves or other characteristic artifacts (on condition
that the population is closed). This cannot result in proof of stationarity but may disprove it at
least in some instances.

10. Population stationary ,,on the average*S

Strict stationarity is improbable not only because it is hardly possible to keep the natural increase
in sufficiently narrow limits but also because it would not allow for the restitution of losses caused
by random factors. Most real populations would therefore have slightly positive growth rates their
stationarity being achieved in the long run and over large territories. Such a situation is hardly
distinguishable archaeologically from strict stationarity, especially if the small samples from pre-
historic cemeteries are taken into account.
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11. Closed stable populations

Because the size of any stable population grows exponentially it cannot remain closed for a longer
period. Given r = 0.02, the original population grows to ten times its original size in 100 years.
It can hardly be supposed that any region could support such an increase of inhabitants without
drastic changes in the subsistance pattern. It follows that a closed population could not inhabit
the same settlement area for more than 100 years if the growth rate were 2%, and for more than
200 years if the growth rate equalled 19%,. (The actual uninterrupted occupation of a region by
a closed population was probably much shorter.) The cemetery of a closed population should
produce an apparent life table with a greatly increased number of children and highly suppressed
number of adults; all the population parameters (e. g. ¢;5 or I,5) would be incredibly poor. The

number of late graves from the cemetery would be several times higher than the number of early
graves.

12. Open stable population

If a stable population maintains its original size (i. e. the natural increase emigrates periodically
according to the scheme in Table 5), the only point in which its cemetery differs from a stationary
case is the age structure. The apparent life tables will show an unproportionally high number of
children and most demographical parameters will be fairly poor; this need not be striking unless the
growth rate is sufficiently high. It can be shown that it is whole families which emigrate; otherwise
an unstable situation would develop with a long lasting deformation of the age pyramid. The
emigration of young males, e. g., could not be perpetuated without destroying the very basis of
prehistoric communities.

13. Model of a prehistoric cemetery

Let us assume a settlement site with an observed number of house ruins (R) and let it be possible
to estimate the mean life of a house (z). Population parameters P} (family size), d (crude death
rate) and /, (the relative number of survivors up to age x when the regular interment of children
begins) can also be derived. Then, if the houses were inhabited by one family each, the number
of graves (D*) belonging to the settlement site can be calculated as D* = RzP*dl,. It has been
shown empirically that for most prehistoric populations of Central Europe the number of graves
produced by one family in one hundred years is 9 or 10 (Eq. [47], Tables 6 and 7); groups of
graves covering one family may sometimes be identified on this basis. The index of masculinity
can be calculated from Eq. [48]. It should be 1000 if the two sexes were balanced in the living
society, otherwise the deficiency in one of the sexes has to be explained (random variation in the
parameters used, however, must be taken into account). The apparent age structure can also be
inferred if the real life tables and the value of r are estimated with some confidence.

14. Possibility of growth in prehistoric populations

It can be shown by the study of living primitive populations that methods of keeping their size
within acceptable limits were known and used (Sussman 1972, Hassan 1973 etc.; cf. also Binford 1972,
434). This must have also been the case in prehistory as an unlimited growth based on uncontrolled
fertility rates would have led, despite a high mortality level, to the rapid overpopulation of the
Earth in several centuries. The most effective practices enabling growth control may have been
prolonged breastfeeding, postpartum taboo, reduced coital frequency, coitus interruptus, delay
of marriages, abortions, and possibly infanticide. The removal of such practices would lead to
a rapid growth if needed (as in the case of colonization or expansion). Thus, population mobility
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seems to be connected with an increased birth rate, not a decline in mortality, which cannot be
proved since the Neolithic period.

15. Mobility of prehistoric populations

The following units of social mobility are to be assumed for Central European prehistory: (a) Indi-
viduals following their husbands or wives; unimportant demographically. (b) Travelling indi-
viduals or small groups (trade, acquisition or raw materials, festivals and rituals, wars etc.);
unimportant demographically. (c) Individual families. Their moves over great distances cannot
be assumed because families depended heavily on the help of their relatives. They could have
moved short distances, however, especially in the framework of internal colonization or recoloniza-
tion of ,,tribal* territories. (d) Communities or their parts. Again, they could have moved within
the framework of internal colonization, or external colonization, usually over short distances.
(e) Tribes or their parts, Forming autonomous wholes within which almost all the necessary
social and economic relations could be maintained, they were the smallest units capable of medium
or long distance migration. (f) Groups of warriors, possibly accompanied by their families. Such
units may have moved frequently at the end of prehistory as demonstrated by written records.
Their formation and action, however, depends on a developed network of social relations that
cannot be assumed for periods preceding the Iron Age of Central Europe.

The following types of mobility can be supposed as typical for the prehistoric period since the
Neolithic: (1) Migration resulting from overpopulation. This is the most frequently assumed type
of migration and, at the same time, the most improbable. It presupposes the inability of populations
to control their reproduction. It should be detectable by archaeologically observed overpopulation
in the regions from whence the migration starts, but this does not seem to be substantiated by the
archaeological record in concrete instances. (2) Internal colonization. Probably the most frequent
type of mobility extremely difficult to prove by archaeology alone. It consists of short distance
shifts of families or communities to replace random losses of a neighbouring population or to fill
gaps in the settlement network. This form of migration does not require any sharp rise in the growth
rate of the populations involved. (3) Expansion. A possible form of migration of tribes or their
parts over medium and long distances. It does not presuppose any marked growth before the
expansion: rapid growth, however, should follow as the newly gained territory was depopulated
and it was necessary to restore the usual network of social and economic relations as soon as
possible. (4) Colonization. This is a form of migration to areas with much lower population density
characterized by a steadily moving colonization wave. Behind the front of the wave one can assume
a demographically active zone with a high growth rate producing the colonists. This zone would
move along with the wave. Denoting the territory colonized after ¢ years at T, and the possible
yearly decrease in population density as & we get Eq. [49] which determines the advance of the
colonization. If the whole increase emigrates and £ is zero, Eq. [50] holds and the advance is
slow. (5) Invasion. This is the movement of parts of a population (mostly of an armed upper class,
possibly consisting of more or less complete families) which replaces the local upper class in newly
occupied territory. This type of migration presupposes developed social relation with a relatively
autonomous leading group separable from the lower layers of the society. It implies large scale
mixing of people and their ability to adopt, at least partially, a basically alien culture. (6) Infiltra-
tion. This peculiar form of prehistoric migrations, which seems to have been a frequent case, has
been discussed in some detail in a parallel paper (Neustupnj 1962).

16. The causes of population growth
The naive view of population growth, shared by many prehistorians, is that it is a natural conse-
quence of the sexual life of man. We have tried to show, however, that even prehistoric peoples were

able to control their reproduction and usually did not overpopulate. Each individual needed
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a certain network of relatives on whom he depended for help and cooperation, i. e. he needed
a certain density of social relations. If this network was impaired or partially destroyed in some
way, 1. e. the density of social relations decreased (e. g. the neighbouring community died out,
or a part of a tribe expanded to an alien milieu so that contact with the old homeland became
difficult, or the network became asymmetrical because the community settled at some place in the
colonization front), the most natural reaction was to restitute it by means of natural growth. This
explanation of population growth implies that it cannot be considered as an autonomous factor
explaining changes in the economy, society, or history. On the contrary, it is a phenomenon that
may occur as a consequence of economic and social development or a historical event.

ITI. Examples

17. Linear Pottery culture

The Middle Neolithic Linear Pottery culture of Eastern Germany is also known, in addition to
numerous settlement sites, from two almost completely uncovered cemeteries and a set of more or
less isolated graves worked by an anthropologist (Back 1978). In the absence of archaeological
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Fig. 1. Life expectancy function (e,) of the Linear Fig. 2. Life expectancy function (e,) of the Vikletice
Pottery population in East Germany. population.
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criteria, both the sex and age have been determined anthropologically. There is a difference
between the number of male and female graves butit is notstatistically significant. The distribution
of both the sexes, however, differs if five year groupings are compared: the number of female
burials over 30 years is significantly greater than the number of male interments in the same cate-
gory. With the exception of children in the first two or three years of life, there is no evidence of
incompleteness. The life tables (8 to 10) show parameters acceptable as the reflection of a stationary
population, but the supposition of an error in the anthropological ageing and/or a slight positive
rate of natural increase (up to 1%) would bring them nearer to expected values (cf. Table 12).
The crude death rate for women especially (0.052) seems to be too low. The index of masculinity
is surprisingly close to 1000 but there must have been a deficiency of women in the reproductive age.
This is one of the consequences of the high specific mortality of young adult women (cf. Fig. 1).
Another result of this phenomenon is the unusually big family size. The negligible number of old
people over 50 years excludes the possibility that the Linear pottery society was based on big
families uniting three generations. The probability that a woman became a widow before reaching
the age of 30 is almost one half, and more than one half of the children became orphans before
reaching the age of 15. All these numbers would change somewhat for the better if either an
ageing error or a positive natural increase were admitted, but the difference would not be great.

The shape of the male life expectancy function (e,) seems to reflect a ,,natural® mortality with
no unusual causes of death (cf. Fig. 1). It is, however, different with the same function for woman
where there is a subsidiary maximum at the age of 30. Judging from the situation in living primitive
populations, the percentage of females dying between the age of 15 and 50 should be greater by
some 3%, to 109, than that of males, due to deaths resulting from childbirth (cf. Henry 1976, 156;
Acsddi - Nemeskéri 1970, 253). In the Neolithic series the difference between men and women in the
reproductive age is approximately 7%, which falls within the expected range. The high death rate
of woman thus seems to be ,,natural* and need not be explained by any other cause.

The demographic parameters derived above have been used to estimate the number of graves
to be expected in the case of Bylany 1, a closed part of the famous neolithic site. The number of
houses (R) can be surmised at approximately 500 on the basis of extensive excavations (Pavli 1977).
For the mean life of a house (z) there are varying estimates, just as for the number of inhabitants
of one house (P; cf. Table 13). If dis set to 0.048 and I, to 0.69 (cf. Table 12), the result is a wide
spectrum of estimates of the total number of graves (cf. Table 13). An analysis of more or less fully
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Fig. 3. Function q, of the Vikletice population.
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excavated cemeteries of the Linear Pottery culture in Central Europe shows that they are rather
small — 40 to 70 graves in one typological phase. This suggests that no more than several hundred
graves can be expected at Bylany, which cannot be brought into accord with the calculated
numbers otherwise than by accepting both the very small size of a family (inhabiting one house)
and the very short mean life of the house. Current estimates for the total population of a neolithic
village (50 to 200 persons) are certainly to high; the probable upper limit being 25 individuals.!

18. Vikletice (Corded Ware culture in Bohemia)

The cemetery at Vikletice has been almost completely excavated (Buchvaldek - Koutecky 1970).
The sex of the dead was determined archaeologically (men lying on their right side, women on the
left side, both the sexes facing South), the age of the deceased by anthropological methods (Chockol
1970). The record used is incomplete in the sense that children up to 2 to 3 years of age were not
buried regularly. Otherwise there is no evidence of incompleteness, the differences between the
number of male and female burials being statistically insignificant. The number of male skeletons
aged over 40 is, however, significantly lower than the number of corresponding female remains,
caused by differing specific mortality of the two sexes. The index of masculinity is in the range of
from 600 to 700 with a pronounced deficit of living males especially in the reproductive period
(Fig. 4). Selective infanticide cannot be supposed. A comparison of the life expectancy of the Vikle-
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Fig. 4. Vikletice. Age pyramid (left) and the difference between the numbers of females and males (right).

tice population with that of aeneolithic Tiszapolgar (Fig. 5) shows that the function has approxi-
mately the same shape for persons over 30 years; the Tiszapolgar curve, however, is shifted by
some 3 years upwards. This is most probably due to the rather simple method of anthropological
ageing applied at Vikletice as compared with the intricate methods used by Acsidi and Nemeskéri
for Tiszapolgar. It seems likely that the Tiszapolgar life table (Table 18) can be accepted as
a model for the ,,natural‘ stationary mortality pattern. No manipulation with the Vikletice life
table can bring them into full accordance with Tiszapolgar for ages up to 30 years; this is due to
the high specific mortality of both young males and females. This fact can be explained neither by
non-stationarity nor by incompleteness; it seems to reflect a high mortality of young adult women
in consequence of their maternity function and a high mortality of young adult males, perhaps as
a consequence of fights. The real crude death rate was probably somewhat lower than that implied

1. The number of graves as calculated above depends neither on estimates of the absolute duration of the site nor
on the hypothesis of continuocus settling of the site area.
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by Tables 14 to 17 but it hardly reached that of Tiszapolgar. It is surprising that both the mortality
of females in the middle and later phases at Vikletice and at Tiszapolgar does not reflect the
expected high mortality of mothers. If it is real (and it seems to be so at least for the latter series),
the explanation should probably be sought in specific forms of fertility control.

L | ] 1 ] ] | | J o- | 1 J 1 | | 1 |
0 10 20 30 40 50 60 70 %0 0 10 20 30 40 50 60 70 %

Fig. 5. Life expectancy (e,) of various Aencolithic Fig. 6. Life expectancy (e,) of various late populations.
populations. From up to down: Tiszapolgar; Vikletice, ~From up to down: Hungary, 10th to 12th century AD;
females of the middle to final phases; Vikletice, all Mikuléice females; Mikuléice males.

females.

The graves at Vikletice disclose clearcut aggregation into nine spatial groups. These groups, if
considered outside the chronological pattern, do not make much sense. However, if arranged into
a relative sequence by means of computer-aided seriation, and if this sequence is broken into
phases of about 100 years, it means that most of the grave groups contain approximately 10 graves
in one phase (Table 20). In view of the numbers in Tables 6 an 7 it seems likely that the grave
groups cover remains of one family each; individual families may have lasted for one, two, or three
centuries at most. The groups containing far less than 10 graves in one phase should then be inter-
preted as reflections of families that failed to reproduce themselves for more than one to three
generations. This explanation can serve as a basis for counting the number of families inhabiting
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the Vikletice settlement area in each phase: they were 4 to 5, which suggests 14 to 18 persons (or
25 persons at the most). The generally low numbers of graves in the middle phase presumably
indicate that it was of relatively shorter duration. The number of families may have been reduced
in the final phase when the only well documented ,,family* used grave group V.

19. La-Téne cemeteries in Bohemia

Our starting point in this case was Waldhauser's paper (1979) collecting graves from various sites
all over Bohemia, some of the skeletons being determined by anthropologists of questionable
professional competence. Waldhauser’s archaeolcgical judgement as to the sex has been followed
where possible; for the age we accepted the view of physical anthropologists. There seems to be
a sharp difference between the mortality of men and women, but it cannot be proved statistically.
The low number of child graves is suggesting but, here again, statistical tests are unconvincing.
The tables constructed for the adult part of the population (Tables 22 and 23) exhibit a mortality
pattern which seems to reflect unusually high errors in the ageing methods. Neither incompleteness
nor non-stationarity can be assumed but the many unexplained phenomena warn against deducing
too much from this rather small series of graves.

20. Mikul&ice (medieval series from Moravia)

Four skeletal series have been elaborated by M. Stloukal and L. Vyhndnek (1976), both anthropolo-
gically and demographically. The very high masculinity index already suggests that many females
are missing from the series as large scale infanticide can hardly be assumed in the conditions of
Christianity in a centre of the Great Moravian Empire (9th century AD). Many children are also
missing. If life tables are calculated by Halley’s method (Table 24), then there is a disagreement
with the (presumably) stationary and complete model life table for the 10th to 12th century AD
in Hungary, as calculated by Acsddi and Nemeskéri (Table 25). This is a poor basis for the re-
construction of demographic parameters. The MikulCice series presents problems that arise in
a complicated early medieval society (the four cemeteries are situated within a fort and thereisa
large number of other contemporaneous cemeteries both inside and outside it).

. 21. Conclusions

Both the formulation of demographic models and their application to several prehistoric cem-
eteries in Central Europe demonstrate a useful approach to the quantitative study of early agri-
cultural populations. There are still many problems to be solved but the basic lines of research,
initiated on a large scale by Acsddi and Nemeskéri (1970), seem to be sufficiently clear. Halley's
method for the construction of life tables appears to be a sound basis despite the fact that a number
of presuppositions has to be made. Fortunately, at least some of them appear justified in view
of the long periods covered by prehistoric cemeteries. Minor shifts of the results, however, are to
be expected with the perfection of physical anthropology (the ageing of skeletons, the determina-
tion of the sex) but these should not change the overall picture of prehistoric demography achieved
so far.

There seems to be little demographic progress in Central Europe within the peasant phase prior
to the emergence of state organization. The ,,natural® birth and death rates were nearer to 0.04
than to 0.05 on the average, reaching 0.035 under optimum conditions; the actual rates, however,
may have been higher if unnatural causes death were in operation. In consequence of this, typical
life expectancy of a newborn was from 23 to 28 years. Some two-thirds of persons lived to the
beginning of the adult age (15 years). About one half of the population was in the reproductive
span (15—50) but less than one tenth over 50. An average woman gave birth to 3.5 to 4 children,
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and an averagc family numbered 3.2 to 4.1 persons if stationarity was to be achieved. The length
of a generation was approximately 27 years. The peasant families, however, were unstable:
there were many widows and widowers, and a high percentage of children were orphans.

Most farming communities of Central Europe were small (composed of several families each)
for the greater part of prehistory. They used to keep themselves in the stationary state but, occa -
sionally, were able to propagate effectively by increasing their growth rate up to approximately
0.02 (i. e. 2%,). This was a precondition for various forms of population mobility. The growth of
populations, however, cannot be conceived as an autonomous natural factor causing historical or
cultural change.

Appendix 1: Symbols

Symbols widely used in demographic publications are preceded bty an asterisk

* a, Average age of mothers in age group x (e.g. for x = 15—19 years a, = 17-5).
* a Average age of mothers. Cf. Eq. [28].
* b Annual birth rate (crude: the number of births in a year divided by the average

population for the year). Cf. Eqgs. [21], [22] ard [38].

B Number of births in a population over one year.
* cy Proportion of persons of age x in the living population. Cf. Eqs. [8], [14] and [23].
C Completed fertility (average number of children born to the woman who reached the
end of her repreductive pericd). Cf. Egs. [25a] and [25b].
Co Completed fertility in a stationary population. Cf. Eq. [34].
C, Completed fertility in a stable population. Cf. Eq. [36].
Cy Number of children actually born to an average woman in a stationary population.
Cf. Eq. [35].
c’ Number of children actually born to an average woman in a stable population. Cf.
Eq. [37a].
* d Annual death rate (crude: the number of deaths in a year divided by the average
population for the year). Cf. Eq. [20].
* d, Proportion ot persons dying at age x (or in the interval given by x). Cf. Egs. [1]
and [9].
* D Total number of deaths in a population over certain period. Cf. Egs. [15], [32d]
and [33].
* D, Number of persons dying at age x over certain period; number of skeletons aged x
in a cemetery.
Dt Number cf persons buried over certain period. Cf. Eqs. [18] and [46].
e Base of natural logarithms (2-71828).
€o Expectation of life (life expectancy) at birth. Cf. Eqgs. [7b] and [13b].
e, Life expectancy at age x. Cf. Eqgs. [7a] and [13b].
! Mean length of the reproductive period of females in a population. Cf. Eq. 39.
* I Fertility of females in one year of a five year period (the number of children born

to a five year cohort of women in one year divided by the average number of women
in that cohort).

M Relative fertility given by Eq. [24].
F In upper indexes: females.
h Decrease in population density during migration.
™ Index of masculinity. Cf. Eq. [48a].
k Constant number.
* I, Relative number of persons surviving to age x; throughout this paper it is assumed
that [, = 1-0. Cf. Egs. [2] and [10].
* In Natural logarithms (base 2-71828).
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Decadic logarithms (base 10).

Average number of years lived by a person at age x. Cf. Egs. [5] and [12].
Average number of years lived by a person in the time interval of n years beginning
with year x. Cf. Egs. [6], [12a] and [12¢c].

Proportion of female births (typically m = 0-49).

In upper indexes: males.

Length (in years) of time interval i, used in the abridged life tables.

Probability that a person who lived at the beginning of time interval x survives to the
beginning of interval x + 1. Cf. Egs. [4] and [5].

Population size over certain period. Cf. Ef. [32b].

Initial size of a stable population. Cf. Eq. [33b].

Size of a stable population after ¢ years. Cf. Egs. [29], [30] and [31].

Maximum admissible size of a population (so-called carrying capacity).

Estimate of average family size (stationary population). Cf. Eq. [41].

Estimate of average family size (stable population). Cf. Eq. [40].

Estimate of average family size. Cf. Eq. [42].

Probability that a person who lived at the beginning of time interval x dies beforz
reaching the beginning of x + 1. Cf. Eqgs. [3a] and [3b].

Probability that a person who 'ived at the beginning of year x dies during the next n
years (Eq. [3c] and [11]); probability of widowhood and orphanhood (Egs. [44]
and [45]).

Annual rate of natural increase (crude: the diffcrence between the number of births
and deaths in a year divided by the average population in that year). Cf. Eq. [20].
Number of houses found in a settlement site.

Net reproduction rate (average number of daughters born to a woman at the average
age of mothers ). Cf. Eq. [26].

Number of divisions (age groups) in abridged life tables.

Time (in years).

Length of generation. Cf. Eq. [43].

Technical variable used in the calculation of life tables. Cf. Eq. [13].

The original territory of a migrating population.

Territory occupied by a migrating population after ¢ years. Cf. Egs. [49] and [50].
In indexes: age of persons in years or in terms of a time interval.

Mean life of a house.

The highest age of any person in a population.

Appendix 2: Demographic Equations

The Equations are ordered according to their occurrence in the paper-.

Eq.

Eq
Eq
Eq
Eq
Eq
Eq
Eq
Eq

(1]

. [2a]
. [2b]
- [3a]
. [3b]
. [3c]
. [4a]
. [4b]
. [5]

dx - Dx/ Z Dl
i=0
ly =10
lx+1 = lx dx
qx = x/lx
4x = (l et l)llx
nix x lx+n)/lx

Dy = 1- qx = (lx - dx)/lx = lx+1/lx
PoPiPz -+ Px = Ly
Lx = (lx + lx+1)/2 = lx - dx/2
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Eq. [6]
Eq. [7a]

Eq. [7b]
Eq. [8]
Eq. [9]

Eq. [10]
Eq. [11]
Eq. [12a]
Eq. [12b]
Eq. [12¢]

Eq. [13]
Eq. [13a]
Eq. [13b]

Eq. [14]
Eq. [15]

Eq. [16]

Eq. [17]
Eq. [18]
Eq. [19]
Eq. [20]

Eq. [21]

Eq. [22]
Eq. [23a]
Eq. [23b]
Eq. [24]

Eq. [25a]

Eq. [25b]

Eq. [26]
Eq. [27a]
Eq. [27b]
Eq. [28]

Eq. [29]
Eq. [30]
Eq. [31]
Eq. [32]
Eq. [32b]
Eq. [32¢]
Eq. [33a]
Eq. [33b]

20

x+n—

1

an= Z Li

e=05+( Y W= (YL
i=x+1 i=x

€y = 0'5 + _lei = .ZoLi

Cx = Lx/eO

d;=D;/Y D,
j=1

Iy = lioy — diy

q; = di/li

L" = n,(l,- - d,/2) = n,-(l; + l'-+1)/2
LO = 0'65 ll + 0'35
oLy = 1361 1, + 2:639 I

Tx = Z Ll
i=x
eo = To = Li
i=1
€y = Tx/lx = (Z Li)/lx
Cx = Lx/eo

D= ;Dx = (i; Dx)/ls

D, = doz D, =d,D = (d0/15)25: D,

0

Dy_y=4d,_ 4D = (d1—4/15)z D,
D* = DI, 3
not used
r=b—d
b=1/Y e ™L,

0
b=1/¢e "™l.dx
¢, = be "™,
¢, = be "L,

fe = f:C[5
C=1/
c-s5

Ro=m fo sLye

log (1 + r) ~ log Ry/a

r ~ In Ryla

a= (Z a.fx SLx)/(fo SLx) =
= (Z a.fs SLx)/(Zf; sLx)

P, = Pyl + 1)

P, = Py

P‘ = Pmax/(l + k Pmaxe_")

Pd = Dt

P = D[dt = Deyt

t = eoD/P

D = Pyd(¢* — 1)r

Py = Drld(e* — 1)

(in abridged life tables)

(in abridged life tables)
(in abridged life tables)
(in abridged life tables)
(in abridged life tables)
(in abridged life tables)

(in abridged life tables)
(in abridged life tables)

(in abridged life tables)
(in abridged life tables)

(continuous time)
(discrete time)

(one-year increment)

(five-year increment)

(discrete time)
(continuous time)

(stationary population)
(stationary population)
(stationary population)
(stable population)
(stable population)
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Eq. [34]
Eq. [35]
Eq. [36]
Eq. [37a]
Eq. [37b]
Eq. [38]
Eq. [39]
Eq. [40]
Eq. [41]
Eq. [42]
Eq. [43]
Eq. [44]

Eq. [45]

Eq. [46]

Eq. [47]

Eq. [48a]
Eq. [48b]
Eq. [49]
Eq. [50]

Co = 10[Y £y 5L,

Ch = 2/115

C, = 10R0/Zf," she ® 10e"_'/2f; sLy

ct = 2R0/115 = 2e’a/115

r ~ (In(C}l,5/2))|a

b = B/P

- L es if e;5 < 30
N30 if ey = 30

P} = C¥|(be') ~ 2¢%|(be’l, s)

P§ = 2e0/(e'ly5) = e,Ce

P** = 200/c,5_ 4o

T = (In Ro)|r

nix = (I, = Lewn)ls

nix = (I, = Lesn)ls

D* = P*dR zl,
D¥* = kt

I = 1000Dd¥ (D" d™)
DM[DF = (Id)}(10004")

T, = Tort)(1 + h) = Torte™
T, = Tyrt

Appendix 3: Tables

(c15-40 in percentages)

(probability that a husband or wife aged x
years dies in the following n years)
(probability that a child born to a person
of age x becomes orphan at age n)
(number of graves produced by one com-
munity; x is the age at which regular
burials begin)

(number of graves produced by one fam-
ily in t years; k typically equals O-1 or
0-09)

Tab. 1. Model table for the reconstruction of “missing” children based on the mortality of children aged 5 to 14 (;4q5)
Cf. Equations [15], [16] and [17]. Derived from Weiss 1973.

1095 Is dy dy_4
0-2857 0-420 0-400 0-180
0-2553 0-470 0-367 0-163
0-2381 0-525 0-333 0-142
0-2105 0-570 0-300 0-130
0-1883 0-616 0:267 0-117
0-1667 0-660 0-233 0-107
01477 0-704 0-200 0-096
0-1287 0-746 0-167 0-087
0-1128 0-789 0-133 0-078
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Tab. 2. The influence of ageing error (for ages over 15 years) on the life expectancy function (e,)- (1) values of Table

Tab. 3. Apparent life table of the closed stable population derived from Weiss’ model table MT : 25—60 (r = 0.02).

10, (2) the same supposing an ageing error.

1) &3]

x e, e,

0 20-78 23-03
1— 4 2572 28-62
5—9 25-51 28-87
10—14 22-66 26-33
15—19 19-51 2351
20—-24 17:24 21-53
25—-29 15-86 20-04
30—34 15:21 19-12 !
35—39 13-08 17-13
40—44 11-16 15-67
45—49 9-18 13-58
50—54 7-78 11-77
55—59 5:76 9-69
60—64 5-:00 8:20
65—69 2:50 6:00
70—174 4-88
75—179 2:50

x d, dxe_z”_‘ d, I L, e cy
0 0-200 0-1960 0-3876 1-0000 0-7481 10-76 6-95
1— 4 0-096 0-0851 0-1683 0-6124 2-0054 16-35 18-63
5— 9 0-064 0-0474 00937 0-4441 1-9862 18-03 18-45
10—14 0-040 0-0243 0-0481 0-3504 1-6318 17-19 15-16
15—19 0-089 0-0442 00874 0-3023 1-2930 14:53 12-01
20—24 0-077 0-0313 0-0619 0-2149 0-9198 14-42 855
25—29 0 068 00226 0-0447 0-1530 0-6533 14-24 6-07
30—34 0058 0-0158 0-0312 0-1038 0-4635 14-08 4-31
35—-39 0-051 0-0114 0-0225 00771 0-3293 13-77 3-06
40—44 0-043 0-00786 0-0155 0-0546 0-2343 1341 2-18
45—49 0-037 0-00553 0-0109 0-0391 0-1682 12-74 1-56
50—54 0031 0-00380 0-0075 0-0282 0-1222 11-70 1-14
55—59 0031 0-00311 0 0062 0-0207 0-0880 10-03 0-82
60— 64 0033 0-00271 0-0054 0-0145 0-0590 8-26 0-55
65—69 0030 0-00202 0-0040 0-0091 0-0355 6-67 0-33
70—174 0024 0-00132 0-0026 0-0051 0-0190 4-94 0-18
75—179 0-028 0-00126 0-0025 0-0025 0-0062 2-48 0-06
0-50571 1-0000 10-7628 100-01
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Tab. 4. Apparent life table of the (absolutely) open stable population derived from Weiss’ model table MT : 25—60

(r = 0.02)
x d, de™"® d, 1 L, e, Cy

0 0-200 01980 0-2990 1-0000 0-8056 16:36 0-0493
1— 4 0-096 0-0904 0-1365 0-7010 2-4438 22-18 0-1494
5— 9 0-064 0-0551 0-0832 0-5645 2:6145 23.22 0-1598
10—14 0-040 0-0312 00471 0-4813 2-2888 21-80 0-1399
15—19 0-089 0-0627 0-0947 0-4342 1-9342 18-90 0-1182
20—24 0-077 0-0491 0-0741 0-3395 1-5122 18-47 0-0924
25—29 0-068 0-0392 0 0592 0-2654 1-1790 17-93 0-0721
30—34 0-058 0-0303 0-0458 0-2062 0-9165 17-36 0-0560
35—39 0-051 0-0241 0-0364 0-1604 0-7110 16-60 00435
40—44 0-043 0-0184 0-0278 0-1240 0-5505 15-74 0-0337
45—49 0-037 0-0143 0-0216 0-0962 0-4270 14-56 0-0261
50—54 0-031 0-0108 0-0163 0-0746 . 03322 13-06 0-0203
55—59 0-031 0-0098 0-0148 0-0583 0-2545 11-01 0-0156
60—64 0-033 0-00945 0-0143 0-0435 0-1818 8-90 0-0111
65—69 0-030 0-00778 0-0117 0-0292 0-1168 7-04 0-0071
70—74 0-024 0:00563 0-0085 0-0175 0:0662 5-07 0-0040
75—79 0-028 0-00594 0-0090 0-0090 0-0225 2:50 0-0014
0-6622 1-0000 16-3571 0-9999

Tab. 5. Time changes of an open stable population with natural growth rate r.

time . population . R discrete time continuous time
resident emigrating

0 P P+ r)° P

1 P Pr P14 r) Pe"

2 P Pr Pr(l + 1) P( 4+ r)? Pe?r

3 P Pr Pr(l+r)  Pr(l+ r)? P(1+r)? Pe¥

4 P Pr Prt+r) Pr0+r2 Pr(l+1r)° P+ »?* Pt

t P Prt ...+ P43 PrQ+r) %4 P+ r) Pe'r

+ Pr(1 4+ r)'7!
Number of resident persons P P
Number of emigrating persons (after ¢ years) M = tPr M= tP@E — 1)
t
Number of descendents of emigrating persons (after ¢ years) O=PrY(d+r)) O =PE'—1)
i=0

Total number of descendents of the original population (afier ¢ years) | P, = P(1 + r) P, = P
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Tab. 6. The number of dead (D) and buried (D *) persons produced by one family of Weiss’ modellife table MT : 25—
—=60 (children up to 2 years not buried).

stationary stable population
opulation
populatio (absolutely) open closed
P¥ 336 355 385 3-55
D¥ 013 014 015
r 0-00 0-01 0-02 001
b 0-04 0-05 0-06 0-05
t D D* D bt D Dt D pt
25 333 2:44 3-49 2:25 3-82 2:32 3-30 1-65
50 6:67 4-89 698 455 7-64 4-65 7-55 3-78
75 10-00 7-34 10-46 681 11-46 6-97 13-00 6:50
100 13-33 9-78 13-95 9-09 15-28 9-29 20-00 9-99
125 16:67 12-23 1744 11-36 19-10 11-61 28-97 14:48
150 2000 14-67 2093  13-63 2292 13-94 40-51 20-24
175 2333 17-11 24-42  15-90 2673 1625 55-32 27-64
200 26:66 19-56 2790 1817 30-55 18-58 7434 37-14

Tab. 7. The number of dead and buried persons produced by one Vikletice and Tiszapolgar family (children up to
2 years not buried).

Vikletice, population according to
Tiszapolgar
Table 18
Table 15 Tfablel 16 Table 14 (both sexe. 9
(females) (females, (males)
late phase)
P} 3-55 3-38 441 3-18
D} 0-16 0-16 0-29 011
b 0-046 0-048 0-065 0-035
t D D* D Dt D Dt D Dt
25 4-08 274 4-06 2-47 717 4-30 278 2-09
50 8-16 5-47 811 495 14-33 8-60 5-56 4-17
75 12-25 821 12-17 7-42 21-50 1290 8-35 6-26
100 16:33  10-94 16-22 9-90 28-67 1720 11-13 8-35
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Tab. 8. Linear Pottery culture in East Germany: males (values for x < 15 reconstructed).

x D, d, L L, €x (%)
0 268646 0-2252 1-0000 0-8536 23-24 3-67
1— 4 12-4541 0-1044 0-7748 2-8237 28-89 12-15
5—- 9 6-8420 0-0574 0-6704 3-2085 29-18 13-81
10—14 6-1340 0-0514 0-6130 2-9365 26-67 12-64
15—19 2-5450 0-0213 0-5616 2-7548 23-89 11-86
20—24 10-0450 0-0842 0-5403 2:4910 19-73 10-72
25—29 10-0460 0-0842 0-4561 2-0700 17-91 891
30—34 8-:0460 " 0-0674 0-3719 1-6910 1640 7-28
35—39 8-0450 0-0674 0-3045 1-3540 14-48 5-83
40—44 6:0460 0-0507 0-2371 1-0588 12-88 4-56
45—49 6:0450 0-0507 0-1864 0-8052 10-70 3:46
50— 54 5-0460 0-0423 0-1357 0-5728 877 2:46
55—59 5:0450 0-0423 0-0934 0-3612 6-61 1-55
60— 64 3-0460 0-0255 0-0511 0-1918 5-01 0-83
65—69 3-0450 0-0255 0-0256 0-0640 2:50 0-27
X 119-2922 1-0000 23-2369
Tab. 9. Linear Pottery culture in East Germany: females (values for x < 15 reconstructed).
x D, d, L L, e, (%)
0 30-0728 0-2252 1-0000 0-8536 19-21 4-44
1— 4 13-9414 0-1044 0-7748 2:8237 23-69 14-70
5~ 9 7-6580 0-0573 0:6704 3:2088 2316 16-71
10—14 6-8660 0-0514 0-6131 2:9370 20-10 15-29
15—19 15-9090 0-1191 0-5617 2:5108 16:71 13-07
20—24 13-9090 0-1042 0-4426 1-9525 15-53 10-17
2529 13-9090 0-1042 0-3384 1-4315 14-54 7-45
30—-34 5-4090 0-0405 0-2342 1-0698 14-90 5-57
35—39 5-4090 0-0405 0-1937 0-8672 12-49 4-52
40—44 5-9090 0-0442 0-1532 0-6555 10-13 3-41
45—49 5-:9090 0-0442 0-1090 0-4345 8:22 2:26
50—54 3-4090 0-0255 0-0648 0-2602 7-13 1-35
55—59 3-4090 0-0255 0-0393 0-1328 5-13 0-69
60—64 0-9090 0-0068 0-0138 0-0518 5-00 0-27
65—69 0-9090 0-0068 0-0069 0-0172 2:49 0-09
133-5382 19-2069
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Tab. 10. Linear Pottery culture in East Germany: both sexes (children up to 5 years reconstructed).

X D, dx lx Lx €x Cx(%)
0 56-9382 0-2252 1-0000 0-8536 20-78 4-11
1— 4 26-3959 0-1044 0-7748 2-8237 25-72 13-59
5— 9 14-5000 0-0573 0-6704 3-2088 25-51 15-44
10—14 13-0000 0-0514 0-6131 2:9370 22-66 14-13
15—19 19-6370 0-0777 0-5617 26142 19-51 12-58
20—24 24-1370 0-0955 0-4840 2-1812 17-24 10-50
25—29 24-1370 0-0955 0-3885 1-7038 15-86 8:20
3034 13-6370 0-0539 0-2930 1-3302 15-21 6-40
35—39 13-6370 0-0539 0-2391 1-0608 13-08 511
40—44 12-1360 0-0480 0-1852 0-8060 11-16 3-88
45—49 12-1360 0-0480 0-1372 0-5660 9-18 272
50—54 8-1360 0-0322 0-0892 0-3655 7-78 1-76
55—59 8:1360 0-0322 0-0570 0-2045 5-76 0-98
60—64 3-1360 0-0124 0-0248 0-0930 5-00 0-45
65—69 3-1360 0-0124 0-0124 0-0310 2:50 0-15
z 252-8351 20-7793

Tab. 11. Linear Pottery culture in East Germany. Calculation of the mean age of mothers (@) and the completed

fertility (C,). Based on Table 9.

x L, 1 fiL, a, a fiL,
15—19 25108 0-092 02310 175 4-0424
20—24 1-9525 0-248 04842 22:5 10-8949
2529 1-4315 0-249 0-3564 275 9-8022
30—34 1-0698 0-201 02150 32'5 69885
3539 08672 0-140 0-1214 375 4-5528
40—44 06555 0-058 00380 42:5 1-6158
45—49 0-4345 0012 00052 47-5 0-2477

z 1-4512 38-1443

a =2628
Co= 689
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and reliability of Tables 8 to 10).

males females males and
females

b 0-043 0-052 0-048
€ 23-24 19-21 20-78
es 23-89 16:71 19-51
lis 0-56 0-56 0-56
1095 0-16 0-16 0-16
Co 6-89
Cc¥% 3-56
P 4-11
P¥* 4-05
D} 015 0-21 0-18

a 26-28
Co—14 42-30 51-14 47-27
¢ 5—49 52-62 46:45 49-39
€50 - 5-11 2-40 3-34

the Linear Pottery site of Bylany 1.

Parameters for 1 house Consequences for Bylany 1
(500 houses)
Hypothesis

mean life _numl:ter of number of number of graves
@ mha(‘;;a“‘s dead (D) (D*: 1, = 0-69)

A (Soudsky - Pavlh) 14-5 17-5 6090 4202

B (Modderman) 22-5 8 4320 2981

C (Kuper - Liining) 25 55 3300 2277

D (Neustupny) 7 4-11 690 476
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Tab. 12. Demographic parameters of the Linear Pottery population in East Germany (on the condition of stationarity

Tab. 13. Various hypotheses of the mean life of a house and the number of its inhabitants, and their consequences for
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Tab. 1¢. Vikletice males (sex determined archaeologically, children up to 5 years reconstructed).

x D, D, d, 9 I, L, e, C,
0 1-250 201170 0-2969 0:2969 1-0000 0-8070 15-46 522
1— 4 6-832 8:7257 0-1288 0-1832 0-7031 2:4725 20-85 15-99
5—~9 3-750 3-7500 0-0553 0-0963 0-5743 27332 21-22 17-67
10—14 4167 4-1670 0-0615 0-1185 0-5190 2:4412 18:21 15:79
15—-19 6999 6:9990 0-1033 0-2258 0-4575 2:0292 15-32 13-12
20--24 6-875 6:8750 0-1015 0-2866 0-3542 1-5172 14-06 9-81
25—29 5-875 5-8750 0-0867 0-3431 0-2527 1-0468 13-71 677
30—34 2:375 2:3750 0-0350 0-2108 0-1660 0-7456 14-56 4-80
35—-39 2:375 2-3750 0-0350 0-2672 0-1310 0-5675 12:79 3-67
40—44 1-626 1-6260 0-0240 0-2500 0-0960 0:4200 11-54 2:72
45—49 1-626 1-6260 0-0240 0-3333 0-0720 0-3000 9-55 1-94
50—54 1-125 1-1250 0-0166 0-3458 0-0480 0-1985 8-07 1-28
55—59 1-125 1-1250 0-0166 0-5287 0-0314 01155 6-02 075
60—64 0-500 0-5000 0-:0074 0-5000 0-0148 0-0555 4-97 0:36
65—69 0-500 0-5000 0:0074 1-0000 0-:0074 0-0180 2:43 012

47-000 67-7617 15-4646
Tab. 15. Vikletice females (sex determined archaeologically, children up to 5 years reconstructed).

x D, D, d, 9, L L, e, C,
V] 0-417 17-9258 0-2352 0-2352 1-0000 0-8471 21-98 3-85
1—- 4 5:502 8:2054 0-1077 0-1408 0-7648 2-7750 27-63 12-63
5—-9 4:920 4-9200 0-0646 0-0983 0-6571 3-1240 27-93 14-21
10—14 3-500 3-5000 0-0459 0:0775 0-5925 2:8478 2571 12-96
15—19 3-000 3-0000 0-0394 0-0721 0-5466 2:6345 22-65 11-99
20—24 7:209 7-2090 0-0956 0-1865 0-5072 2:2995 19-22 10-46
25--29 7-209 7-2090 0-0946 0-2293 0-4126 1-8265 18-05 8:31
30—34 3-874 3-8740 0-0508 0-1597 0-3180 1-4630 17-68 6:66
35—-39 3-874 3-8740 0-0508 0-1901 0-2672 1-2090 15-57 550
40—44 2:874 2:8740 0-0377 0-1742 0-2164 0-9878 13-63 4-49
45—49 2:874 2:8740 0-0377 0-2110 0-1787 0-7992 10-98 3-64
50—54 3-624 3-6240 0-0476 0-3376 0-1410 0-5860 825 2:67
55—59 3:624 3-6240 0-0475 0-5086 0-0934 0-3482 6-18 1-58
60— 64 1-750 1-7500 0-0230 0-5011 0-0459 0-1720 4-99 0-78
65—69 1-749 1-7490 0-0230 1-0000 0-0229 0-0572 2:50 0-26
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of Table 15).

Tab. 16. Vikletice. Calculation of the mean age of mothers 4 and the completed fertility Cy (assumption: stationarity

X LI f;: fX,LX ax axf;r[‘x
15—19 2:6345 0-092 0-2424 175 42415
20—24 22995 0-248 0-5703 22:5 12:8312
25—29 1-8265 0-249 0-4548 275 12:5070
30—34 1-4630 0-201 0-2941 32'5 9-5570
35—~39 1-2090 0140 0-1693 375 63472
40—44 0-9878 0-058 0-0573 42:5 2:4349
45—49 07992 0-012 0-0096 475 0-4555

T 17978 48-3743

i = 2691
Co= 556

Tab. 17. Vikletice females, middle, late and final phases (sex determined archaeologically, children up to 5 years

reconstructed).

x D, d, I, L, e, Cx
0 16:0647 0-2886 1-0000 0-8124 20-95 3-88
1— 4 6:9859 0-1255 07114 2:5144 28-31 12-00
5—-9 3:7490 0-0673 0-5859 2:7612 30-08 13-18
10—14 2-8667 0-0515 0-5186 2:4642 28-66 11-76
15—19 2:0010 0-0359 0-4671 2-2458 26:55 10-72
20—-24 3:0000 0-0539 0-4312 2:0212 23-55 9-65
25-29 3-:0000 00539 0-3773 1-7518 21-55 8:36
30—34 2-:0000 0-0359 0-3234 1-5272 19-73 7-29
35—39 2:0000 0-0359 0-2875 1-3475 16-88 643
40—44 2-5000 0-0449 0-2515 1-1455 13-94 5-47
45—49 2:5000 0-0449 0-2067 09212 11-42 4-40
50—54 2:7500 0-0494 0-1618 0-6855 8-90 327
55--59 2:7500 0-0494 0-1124 0-4385 671 2:09
60—64 1-7500 0-0314 0-0630 0-2365 5-01 1-13
65—69 1-7500 0-0314 0-0316 0:0790 2:5 0-38
556673 0-9998 20-9519 100-01
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Tab. 18. Tiszapolgar-Basatanya, aeneolithic cemetery, both sexes (age and sex determined anthropologically, children
up to 5 years reconstructed). Cf. Acsddi - Nemeskéri 1970, 276—277.

Tab. 19. Demographic parameters of aeneolithic populations: (1) Vikletice males, (2) Vikletice females, (3) Vikletice
females, middle to final phases, (4) Tiszapolgar, (5) the same as column 1, reconstructed values, (6) the same as column

30

x D, d, 1 L, e, cy
0 36-078 0-1764 1-0000 0-8853 28-89 3-06
1— 4 18-325 0-0896 0-8236 3-0579 34-00 10-59
5—9 12-007 0-0587 0-7340 3-5232 33-98 12:20
10—14 8-125 0-0397 0-6753 3-2772 3172 11-35
15—19 13-125 0-0642 0-6356 3-0175 28-55 10-45
2024 7-610 0-0372 0-5714 2-7640 2647 9-57
25—29 9-164 0-0448 0-5342 2:5590 23-14 8:86
30—34 13-921 0-0680 0-4894 2-2770 20-03 7-88
35—-39 14-765 0-0722 0-4214 1-9265 17-86 667
40—44 12:625 0-0617 0-3492 1-5918 16:04 5-51
45—49 11-388 0-0557 0-2875 1-2982 13-94 4-50
50—54 13-046 0-0638 0-2319 0-9995 11-69 346
55—59 10-082 0-0493 0-1680 0-7168 10-18 2:48
60—64 6318 0-0309 0-1187 0-5162 8-37 1-79
65—69 9-384 0-0459 0-0878 0-3242 5-44 112
70—-74 6-559 0-0321 0-0419 0-1292 3-67 0-45
75—179 2:013 0-0098 0-0098 0-0245 2-50 0-08
204-535 1-0000 28-888 100-02

2, reconstructed values.

m @ €) “ ®) ()
b 0-0647 0-0455 00477 0-0346 0-0542 0-0400
N 15-46 21-98 2095 28-89 18-45 24-97
s 15-32 22:65 2655 28:55 18:31 2564
I 0-60 067 0-61 075 060 0-67
L 0-46 0-55 047 064 046 0-55
1095 0-20 017 020 0-13 0-20 017
Co 5:56 5-82 410
c 3-66 4-28 315 3-66
P¥ 3-55 338 3-18 3:55
PL* 3-92 3-82 3-74
DY (0-29) 016 016 011 016
a 2691 27-54 27-69
€o-14 54-67 4365 40-82 3720
C15-49 42-83 51-05 52:32 53-44
C50— 0 2-51 529 687 9:38
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Tab. 20. Distribution of the Vikletice graves according to grave groups and chronological phases.

111 v v VI VII VIII X III to IX
Early 6 21 — 1 — 15 2 45
Middle — 7 1 — 5 5 2 20
Late — 14 11 4 8 13 — 50
Final — — 11 4 — — — 15
Undetermined — 12 1 3 7 9 — 32
Sum 6 54 24 12 20 42 4 162

Tab. 21. Distribution of the Vikletice families according to grave groups (I to IX) and relative chronological phases.

Phase
Grave group
Early Middle Late Final
I 1 family? 1 family? isolated grave? | isolated grave?
I 1 family? isolated grave? | isolated grave? | isolated grave?
I 1 family — — —
v 1 family 1 family 1 family —
2 families?
v — isolated 1 family 1 family
grave?
VI isolated — 1 family? 1 family?
grave
vl — 1 family 1 family —
VI 1 family 1 family 1 family —
IX isolated isolated — —
graves graves
Number of 3—6 4—5 4—17 1—4
families

x D, d, ', L, e, qx
15—19 4-9545 0-0840 1-0000 4-7900 26-02 0-0840
20—24 4-4546 0-0755 0-9160 4-3912 23-17 0-0824
25—29 2-9545 0-0501 0-8405 40772 20-03 0-0596
30—-34 6-4546 0-1094 0-7904 3-6785 16-14 0-1384
35—39 7-4545 0-1263 0-6810 3-0892 13-33 0-1855
40—44 89546 0-1518 0-5547 2:3940 10-80 0-2737
45—49 7-4545 0-1263 0-4029 1-6988 893 0-3135
50—54 67046 0-1136 0-2766 1-:0990 6-86 0-4107
55—59 6-2045 0-1052 0-1630 0-5520 4-90 0-6454
60— 64 22046 0-0374 0-0578 0-1955 4:26 0-6471
65—69 1-:2045 0-0204 0-0204 0-0510 2:50 1-0000

z 59-0000 26-0164
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Tab. 23. La-Téne cemeteries in Bohemia: adult females.

x D, d, I L, e, a,
15—-19 2-3636 0-0503 1-0000 4-8742 24-36 0-0503
20—24 4-3636 0-0928 0-9497 4-5165 20-52 00977
25—29 63637 0-1354 0-8569 3-9460 17-47 0-1580
3034 8:8637 0-1886 0-7215 3:1360 15-28 0-2614
35—39 6-8636 0:1460 0-5329 2-2995 14-81 0-2740
40—44 1-0303 0-0219 0-3869 1-8798 14-45 0:0566
45—49 1-5303 0-0326 0-3650 1-7435 10-17 0-0893
50—54 7-2803 0-1549 0-3324 1-2748 592 0-4660
55—-59 67803 0-1443 0-1775 0-5268 390 0-8130
60—64 0-7803 0-0166 0-0332 0-1245 5-00 0-5000
65—69 0-7803 0-0166 0-0166 0-0415 2-50 1-0000

z 470000 24-3631

Tab. 24. Mikultice, both sexes (“missing” children reconstructed).

x D, dy I, L, e, Cx
0 372:2389 |  0-2789 1-0000 0-8187 21-29 3-84
1— 4 1624291 01217 07211 2:5632 28-39 12:04
5—9 116:0 0-0869 0-5994 2:7798 29-88 13-06
10—14 41-0 0-0307 0-5125 24858 29-52 11-67
15—19 620 0-0464 0-4818 2:2930 26:24 1077
20—24 350 0-0262 0-4354 2-1115 23-77 992
25—29 350 0-0262 0-4092 1-9805 20-14 9-30
30—34 58-5 0-0438 0-3830 1-8055 16:34 8-48
35-39 58-5 0-0438 0-3392 1-5865 13-13 7-44
40—44 1165 0-0873 0-2954 1-2588 9-71 591
45—49 116-5 0-0873 0-2081 0-8222 773 3-86
50—54 68-5 0-0513 0-1208 0-4758 6+51 223
55—59 685 0-0513 0-0695 0-2192 4-47 1-03
60—64 12:0 0-0090 0-0182 0-0685 5-03 032
65—69 12-0 0-0090 0-0092 0-0230 25 011
1334-668 21-2920 99-98
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Tab. 25. Hungary, 10th to 12th century AD, model life table (cf. Acsddi- Nemeskéri 1970, Table 130).

x d, I, L, e, cy
0 0-2000 1-0000 0-8700 28-72 3-03
1— 4 0-1080 0-8000 2-9150 34-81 10-15
5— 9 0-0465 0-6920 3-3438 36:03 11-64
10—14 0-0395 0-6455 0-1288 33-44 10-90
15—19 0-0420 0-6060 2:9250 30-46 10-19
20—24 0-0345 0-5640 2:7339 27-54 9-52
25—29 0-0430 0-5295 2-5400 2417 8-84
30—-34 00540 0-4865 2:2975 21-09 8-00
35—-39 0-0585 0-4325 2:0162 18-41 7-02
40—44 0-0580 0-3740 1-7250 15-90 6-01
45—49 0-0575 0-3160 1-4362 13-35 5-00
50—54 0-0760 0-2585 1-1025 i0-81 3-84
55—59 0-0610 0-1825 0-7600 9-21 2:65
60—64 0-0490 0-1215 0-4850 7-58 1-69
65—69 0-0380 0-0725 0-2675 6-02 0-93
70—74 0-0210 0-0345 0-1200 4-89 0-42
75—-79 0-0105 0-0135 0-0412 3-61 0-14
80—84 0-0030 0-0030 0-0075 2-:50 003
z 1-0000 28-7150 100-00

SOUHRN

Demografie jakoZto spoletenska véda se zabyva kvantitativni strdnkou reprodukce lidské spole¢nosti. Spravné
predstavy o demografii ovlivituji prakticky viechny sociologické i historické problémy prehistorie. Demografie pra-
véku je principidlné Fefitelna studiem pohfebi$f (pohlavi pohfbenych mitize byt &asto uréeno archeologicky, nékdy
antropologicky; fyzické stafi pouze antropologicky).

Z4kladnim pramenem pozndni demografie pravékych populaci jsou jejich Gmrtnostni tabulky konstruované tzv.
Halleyovou metodou. Jejich pouziti spotiva na pfedpokladech kompletnosti, uzavienosti vii¢i migracim a stacionarity.
Predpokladem je déle spravné stanoveni véku zemielych (zejména u star§ich dospélych osob). Pokud tyto pfedpoklady
(zvlasté stacionarita) nejsou splnény, dostavame aplikaci Halleyovy metody pouze zd4nlivé imrtnostni tabulky. Pro
posouzeni reprodukce populaci musime oviem kromé imrtnosti znat jesté fertilitu. Dulezitou metodou je modelovani
pravékych populaci, pii némz se rozsdhle uZivad poznatki o Zivych spole¢nostech. Zvlastni problematiku v ramci
demografie pfedstavuje mobilita (tzv. migrace jsou jen jednou jeji soudasti).

Demografické metody jsme se pokusili aplikovat na fadu kosternich sérii sttedoevropského pravéku poéinaje neoli-
tem. V demografickych parametrech tohoto obdobi se nezd4 byt zjistitelny progresivni vyvoj. Pfirozend tmrtnost
byla od neolitu do doby hradistni pfibliZné stejna ; roéni hruba mira imrtnosti byla spise 0,04 nez 0,05 a v optimalnich
podminkich se blizila &islu 0,035. Patnacti let se doZilo asi 2/3 jedinci, ve spole¢nostech s vysokou celkovou timrtnosti
snad jen 45-—559%,. Asi polovina obyvatelstva byla v produktivnim véku (15-—50 let); ve stafi nad 50 let Zilo méné
neZ 109, osob. Déti bylo malo (pravéké populace se udrZovaly pfibliZné ve staciondrnim stavu) a tomu také odpovi-
dala mala velikost zakladnich rodin (3—4 osoby). Zvy3eni pfirozeného piirtistku na 29, bylo vidy moZné a mohlo se
stat zakladem migraci.

Hlavni pfi¢inou rustu populaci (pokud k nému vibec doslo) bylo sniZeni hustoty spoledenskych vztahii. Poletni
riist pravékych populaci nemiiZeme proto povaZovat za autonomni faktor, ktery by sam o sobé& mohl vysvétlit ekono-
mické nebo spoleenské zmény ¢&i historické udalosti.

PE3IOME

Hemorpadusa — oOILIECTBEHHAA HAyKa O KOMHYCCTBEHHOM CTOPOHE PENPOAYKILEH YesIoBeYecKkoro obmecrsa. Beprnoe mpen-
CTaBJICHHE O JieMOrpadHH BIHACT MPAKTHYECKH HAa BCe COLIMOJIOrHYECKHE HCTOpHYecKUe npobneMel o6mecTBa. JdeMorpadus
APEBHEIO MHpPAa MOXET OBITH NPHHUHKIHKANBHO PEIIEHA C MOMOLIBIO H3YYCHHS MOTHIBHHKOB (IIOJI MOXOPOHEHHBIX YACTO
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MOKeT OBITh ONPENENIEH APXEONOCHYECKHM, HHOTOA AHTPONONOTHYECKAM METOAOM; BO3PACT — TOJIBKO AHTPOIOJIOIMYECKUM
METOAOM).

OCHOBHEIM HCTOYHHKOM IO3HAHHS JeMOTpadui APEBHETO HACENCHHS SBIAIOTCS TAGIMITEI CMEPTHOCTH, CKOHCTPYHPOBAH~-
HbIC TaK Ha3bIB. METOAOM Xaes. VIX OpHMEHEHHE OIMPAeTCs HA YCIOBUAX KOMIUIEKTHOCTH, CTALIMOHAPHOCTH M HCKIIIOYE-
HHS Murpaimii. ClefyoluM YCIOBHEM ABISAETCS BEPHOE ONPENENENCHHE BO3DACTa yMepmux (IIpexae BCEro CTapIIMX
B3poCHBIX 0c06). Ecim ke 3Ti ycnoBus (0COGEHHO CTAIIMOHAPHOCTDL) HE BBIOJIHAIOTCSA, NIPH IPAMEHEHHH MeTona Xasuies
ONY4aeTCA TONBKO NHINL BHUAMMOCTE TAGnHL CMepTHOCTH. NI CyXKNEHHA O PENpPOAYKLMH HACEICHHS CIICAYET, OOHAKO
KpOME CMEPTHOCTH, 3HATH TAKXKE H POXKIAECMOCTh. BaXHbLIM METO/IOM ABNISETCA TAKOE MOJETHPOBAHHE APEBHETO HACEICHHS,
TP KOTOPOM LIHPOKO MCHOMB3YIOTCA CBEACHHS O XKUBBIX 00wiecTBax. OcoGeHHON MpobGieMaTHKoOi B paMKax aemMorpaduy
NPEICTABNIACTCS NEPEABHKEHNE (TAK HA3bIB. MUTDALIMH SABJIAIOTCA JIMIIb OAHOM M3 €70 COCTABHBIX yacTeif).

MBI NOMLITANTACE IPAMEHATE AEMOTPA(HIECKHE METOABI HA PAL KOCTAKOBBIX CEpHH CpeIHEEBPONEHCKOTO NEPBOGKITHOTO
Nepaosa, HAYMHAA C HeONuTa. B neMorpaduyeckux mapaMeTpax BCEro 3TOrO MEPHOMA, KAKETCs, HEBO3MONHO ONpeAeNIUTh
HHKaKo# nporpecc. ECTECTBEHHAA CMEPTHOCTB CO BPEMEHH HEOJMTA N0 TOPOAHMIIEHCKOTO nepuoaa 6sina NpUOIH3UTENBHO
OIUHAKOBA; EXErONHAsk CMEPTHOCTL HPUMePHO Obina cxopee 0,04, yem 0,05, a B ONTHMATLHBIX YCIOBHSX npuSanxKanach
¥ yucny 0,035. o maTHaJuaTH JIeT AOXHAIIO IPUMEPHO 2/ 3 0co6, B oBuIEeCTBaxX C BHICOKOM OBIIEH CMEPTHOCTHIO, BO3MOXHO,
TOIBKO 45— 55%;. TIpMMEpPHO MONOBHHA HACCICHAS HAXO/HMJIACE B TIPOAYKTUBHOM BO3pacTe (15— 50 net); nmronei, crapmmx
50 net, xuno menee 10%;. Heteit 66110 Mano (ZpeBHEE HACETEHHE HAXOMJIOCh NPHOIH3HTENBHO B CTAHAOHAPHOM COCTOS-
HHH), 3TOMY OTBEYAET TAKXKE HEBEIHMKOCTL OCHOBHBIX cemeit (3—4 desnioBexa). [ToBblEHHE €CTECTBEHHOTO NPHPOCTA HA 2%
651710 BO3MOXHO BCEra, OHO MOTIIO CTATh OCHOBON MHIPALHH.

TnasHoO# nipryHHOlM pocTa HaceneHHst (€CH OH BOOBIIE MMEI MECTO) GBLI0 CHIKEHHE TYCTOTbI OOLIECTBEHHBIX OTHOIICHHIA.
TloaToMy YMCNEHHBI! POCT APCBHENO HACENCHHA HEJb3S PACLCHHMBATH ¥AK ABTOHOMHBIH thaxTop, Moryumii caM mo cebe
OOBACHUTD IKOHOMHYECKHE WJIH OGIIECTBEHHBIE H3MEHEHHS HITH MCTOPHYECKHE COOBLITHS.
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References

Acsddi, Gy. - Nemeskéri, . 1970: History of Human Life Span and Mortality. Budapest.

Bach, A. 1978: Neolithische Populationen (Weimarer Monographien zur Ur- und Frithgeschichte Nr. 1). Weimar.

Binford, L. R. 1972: An Archaeological Perspective. New York and London.

Buchvaldek, M. - Koutecky, D. 1970: Vikletice. Ein schnurkeramisches Griberfeld - Vikletice - pohiebiité kultury se
$hidrovou keramikou. Praehistorica III. Praha.

— 1972: Die Interpretation des schnurkeramischen Griberfeldes von Vikletice — Interpretace pohfebiité se siiro-
vou keramikou ve Vikleticich, PA LXIII, 142—179.

Chochol, F. 1970: Die anthropologische Analyse der auf dem schnurkeramischen Griberfeld von Vikletice geborgenen
Menschenreste, in: Buchvaldek - Koutecky 1970, 257—283.

— 1979: Kosterné nélezy ze sidlistnich jam knovizské kultury v severozdpadnich Cechach — Skeltettfunde aus
Siedlungsgruben der Knovizer Kultur in Nordwestbshmen, PA LXX, 21—41,

Hallgy, E. 1693: An Estimate of the Degrees of the Mortality of Mankind, in: D. Smith and ¥, Keyfitz, Mathematical
Demography, 21—26. Berlin-Heidelberg-New York.

Hassan, F, A, 1973: On Mechanism of Population Growth during the Neolithic, CA 14, 535—540.

Henneberg, M. 1977: Proportion of dying children in paleodemographical studies, PrzA 43, 105—114.

Henry, L. 1976: Population-analysis and models. London.

Neustupny, E. 1978: Mathematics at Jenistv Ujezd, in: Das keltische Griberfeld bei Jenidav Ujezd in Bohmen, Bd. II,
38—67. Teplice.

— 1982: Prehistoric migrations by infiltration, AR XXXIV, 278—293.

Payli, 1. 1977 : K metodice analyzy sidli§t' s linedrni keramikou — To the methods of Linear Pottery settlement analysis,
PA LXVIII, 5—55.

Spiegelman, M. 1955 Introduction to Demography. Chicago.

Stloukal, M. - Vyhndnek, L. 1976: Slované z velkomoravskych Mikulgic — Slavjane iz velikomoravskich Mikuléic —
Slawen aus dem groBmihrischen Mikuléice. Praha.

Sussman, R. W. 1972: Child Transport, Family Size and Increase in Human Population during the Neolithic, CA 13,
258—259.

Waldhauser, J. 1979: Konfrontation der anthropologischen und archiologischen Ermittlung von Minner-, Frauen-
und Kindergribern auf keltischen Nekropolen in Bshmen, Anthropologie XVII/1, 55—62.

Weiss, K. M. 1973: Demographic Models for Anthropology (Memoirs of the Society for American Archaeology No.
27).

34 E. Neustupny, The Demography of Prehistoric Cemeteries ...



