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SUMMARY OF DOCTORAL DISSERTATION

Introduction

In Lithuania, paleodemographic research regarding prehistoric and historic
populations began to draw more interest thanks to the initiative of G. Cesnys, with R.
Jankauskas largely contributing later, as well as L. Kurila. Thanks to these scientists, a
huge sample of skeletons (on European scale) was collected and preserved from
archaeological burial sites, dated to various time periods, while the analysis of this material
allowed the academic society to become familiar with the demographic parameters of past
Lithuanian populations and their importance in historical studies. Such research is
important even for historical times - despite the available data from written demographic
sources, Lithuanian historians paid very little attention to the analysis of the
demographical processes in populations of the recent past, especially to mortality and
fertility.

However, essential problems with Lithuanian paleodemographic studies can be
distinguished, which have had an influence on this doctorate thesis, the goals set forth and
the tasks that emerged. The beginning and development of paleodemographic research in
Lithuania is associated with the emergence and establishment stages of this discipline in
North America and Europe. That is, goal formulation and methodological choices in
Lithuania were and still are being formulated with regard to the works of major
paleodemography theoreticians published up to and in the 1970s - a period, when
anthropologists and archaeologists were barely familiar with the basics of formal
demography and did not assess the reliability of the results provided by paleodemography
with sufficient criticism. Over the past 30 and more years it has been proven that the
"traditional” method of paleodemographic analysis, formed in the 1970s, is not suitable
for transforming osteological data into demographic parameter values of the past
population that is being analysed, as they systematically provide very questionable results.
This is why modern paleodemography has gone through significant changes and continues
to change compared to what it has been in the previous century. Due to processes taking
place within the society, fascination with a relatively new discipline and the possibilities
it provides for seeing many centuries or even millennia into the past, courageous and all-

encompassing demographic conclusions, and observations arising from them, have been
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replaced with strict critique of the traditional methods used, and with attempts to solve
methodological problems based on exact sciences. Moreover, the previously mentioned
Lithuanian paleodemography researchers applied different methods for recording
osteological material, 1.e. when collecting information about people’s ages at the time of
death. This means that in Lithuania, no paleodemographic analyses have been carried out
that would be both systematic and based on contemporary methodology. Therefore, the
reliability of available Lithuanian paleodemographic knowledge, its interpretation and
conclusions drawn from it must be newly studied and critically analysed.

With that in mind, the main goal of this thesis is to conduct a paleodemographic
analysis of Lithuanian historical and prehistoric times using the contemporary Rostock
Manifesto (RM) modelling method (Wood et al., 2002), and interpreting in the contexts
of archaeological and historical data. The main source of data in the research presented
here is the rich paleo-osteological material collected in the Laboratory of Anthropology,
Department of Anatomy, Histology and Anthropology at the Faculty of Medicine of
Vilnius University (AHAAL) (skeletal remains of adult individuals), found in
archaeological sites in the territory of current Lithuania. The chronological period being
analysed: from 1st millennium AD through the end of 18th c., as the majority of skeletal
remains kept in Lithuania date to this period. Since a study of such a wide scale was being
attempted using such a unique but indirect and fragmented source of data, four main
objectives were set for the thesis:

1. Review the development of the discipline of paleodemography in order to
highlight the essential research issues and tendencies characteristic to this
field.

2. Prove (or disprove) whether, and in what conditions, the chosen
paleodemography RM modelling methodology is effective in reconstructing
demographic processes of past populations. In order to do that, controlled
experiments have to be conducted using knowledge of statistics and computer
modelling.

3. Ciritically assess the reliability of earlier Lithuanian paleodemographic studies:
considering the results achieved with the second objective of this thesis,
analyse the empirical osteological material kept in AHAAL in order to

evaluate whether the demographic findings are significantly different from
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earlier paleodemographic studies due to the pre-formed demographic image of

Lithuania in prehistoric and historical times.

4. Evaluate, based on the analysis of osteological material, and archaeological
and historical data, whether in interpreting the long-term dynamics of
Lithuanian population’s demographic processes and indicators, the
population-resources model can be applied, which is based on the ideas of T.
Malthus and is one of the most important models in European and Asian
historical demography research, and which links demographic, economic and

biological elements of human life.

The novelty and significance of the thesis is first of all in the application of the
concept of modern paleodemography research on the numerous osteological material
available, the results of which should be important for a number of reasons. First of all,
we believe that after achieving the goals and objectives set in the thesis, the findings will
be a useful contribution, providing a systemic basis for researching demographic and
sociocultural processes in past Lithuanian populations, as well as modelling and
interpreting them. At the same time, we hope that unique paleo-osteological data and the
significance of paleodemographic research will be better acknowledged by researchers of
the history and demography of Lithuania. Until now, paleodemographic studies were
either too little-known or treated in a rather sceptical manner by specialists from other
fields. However, we also hope that this study will encourage researchers who are going to
analyse Lithuanian bioarchaeological data and conduct paleodemographic analyses in the
future to dedicate much more attention to the basics of demography and methodical
problems of paleodemography. Thirdly, the results of the study should interest
interdisciplinary researchers of the past from various countries, as in the process of writing
the thesis, close collaborations with highly qualified specialists from various fields took
place and their advice was noted.

In conclusion, it can be said that the thesis defends the following main statements:

1. Demographic results calculated according to an osteological analysis of remains
are highly dependent on the principles of the methodology applied, as although

this source of data is unique, it is still only an indirect source of demographic



data. Therefore, paleodemographic results (at least so far) can provide valuable
information about certain long-term past demographic tendencies but not about

specific numeral expressions that reliably reflect them.

. Therefore, paleodemographic results diverge into two currently rather separate

areas: raising technical-methodical issues and solving them, which receives the
most attention from the main specialists in this field, as well as attempts to ex-

plain the obtained results in a wider historical (in the broad sense) context.

. Due to limited data, today the largest benefit of paleodemographic research lies

in answering questions related to how and why the demographic indicators of
past populations changed and what influence that has on their standard of living
or development of the society, one should rely not on “more reliable” or “more
precise” methods of calculating demographic numeric expressions, which
would allow drawing substantiated inductive conclusions, but on inspecting the
theoretical models and working hypotheses that describe how aspects of the

lives of past people in question worked.

Part 1. Review of Paleodemographic Research and Related Issues

In our opinion, the history of paleodemographic research, the main developers of

which were specialists of biological anthropology, and later bioarchaeology, can be

divided into four stages. These stages, created based on the works of the most prominent

specialists in this field, briefly show how this area developed into its current stage, as well

as the possibilities and limitations of the field, and are important in bringing forth the

issues with paleodemographic research in Lithuania.

First stage: 1920s-1970.
Second stage: 1970-1982.
Third stage: 1982-2002.

Fourth stage: 2002-...



Certain roots of paleodemographic studies can already be noted in the 1920s-1930s
in the works of biological anthropology specialists (first stage). However, only from
around 1960s and the beginning of the 1970s (second stage) the “traditional”
paleodemographic methodology were created, which allowed researchers to use the
bioarchaeological data as unique source of demographical information to study
demographic issues (mostly related to mortality), concerned to populations from more
ancient past, that have not left any written demographical data behind them. But rather
quickly (especially since the beginning of the 1980s, the third stage) researchers have
noticed that paleodemographic results systematically differ from the information obtained
through analysing alternate demographic sources of information on past populations.
Therefore, the majority of the main paleodemographic theses from the past three decades
were and still are being dedicated to solving methodological problems, the most important
of which are errors in estimating the age of adults at the time of death, issues with samples
being non-representative, as well as problems with a mismatch between the models used
and the empirical data. The Rostock Manifesto work published in 2002 (Hoppa and
Vaupel, 2002), which includes guidelines set forth by the most prominent specialists in
this field, is currently a certain consensus, which at least in theory helps to avoid some of
the main paleodemographic problems (fourth stage). However, despite the fact that the
application of RM methodology for analysing paleo-osteological data has become wide-
spread, one of the most important gaps in such research remains the lack of attention to
inspecting the RM methodology and its formal testing, i.e. evaluating whether what is said

to be possible to calculate theoretically is also possible in practice.

Part 2: Testing the Rostock Manifesto (RM) under Controlled Conditions

The main idea in RM is estimating the distribution of ages-at-death within the
framework of a stable population based on recorded values of skeletal characteristics,
when no data is available regarding the age of the deceased at the time of death. The RM

method requires 5 main prerequisites to be fulfilled:

1. The target sample is representative of the target population.



2. The fitted regression model properly describes the conditional relationship of

skeletal trait values at given ages in a reference sample.

3. The estimates of the fitted regression of trait values on age from a reference sample
are valid for the corresponding relationship in a target population (the

uniformitarianism assumption).

4. The mortality model for the target population is chosen with the aim of ensuring

that the actual age-at-death distribution is contained.

5. The parameters describing the parametric model can be reliably calculated using

the maximum likelihood method.

In past paleodemographic studies, the least attention was given to testing the
following two RM assumptions: 1) can the probability distribution of the age of the
deceased be estimated in a non-stationary population? 2) is the uniformitarian hypothesis,
so essential to paleodemographic research, according to which, changes in the skeleton of
modern humans occur the same way as they did in the past, - reasonable, and if not, what
effect does that have on the results of paleodemographic studies? Only after assessing this
situation can one begin to analyse the paleo-osteological material on Lithuania. This is
why the main goal of this part is to assess the reliability of the RM methodology used in
this thesis and to ascertain in what conditions one can expect to reliably estimate

demographic results by analysing paleo-osteological material.
Methods
Osteological Analysis

In this thesis, only one of the four osteological age indicators was studied, the
auricular surface of the ilium, the changes in which were registered in accordance with the
C.O. Lovejoy et al. (1985) classification. After considering the suggestions of D. L.
Osbourne et al. (2004), one modification was made to the Lovejoy et al. (1985)
classification in this thesis: the eight stages were brought down to a six-stage classification
system, i.e. stages Il and 11, and IV and V were pooled. The modified system was used in

order to decrease the risk of incorrectly assigning a certain stage; it is an often-cited
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problem, characteristic to the Lovejoy et al. (1985) method (Murray and Muray, 1991;
Saunders et al., 1992; Buckberry and Gowland, 2002; Osbourne et al., 2004; Hens et al.,
2008; Hens and Belcastro, 2012). The thesis analyses the auricular surface on the right

side of the ilium; left side if the right side was not preserved or too abraded to score.

The biological sex of the remains was determined according to sex-based
morphological differences in the pubic bone and the greater sciatic notch (White &
Folkens, 2005).

Statistical Analysis
Application of the Rostock Manifesto Methodology

Provided below are the three main RM calculation stages, with the specific steps

taken to implement them in this thesis described after each stage.

1. Estimate probabilities of observing age-related osteological trait values at given
ages and other important covariates. This information is obtained through

analysing documented skeleton collections (DSC), or reference samples.
To achieve this goal, the thesis uses data from three DSC’s (Table 2):

1) The skeletons are stored in the State Forensic Medicine Service under the Ministry
of Justice of the Republic of Lithuania (abbr. LORC, Lithuanian osteological
reference collection). The absolute majority of the deceased are of Lithuanian
descent and had autopsies conducted due to legal reasons (unclear death
circumstances, possible victim of crime etc.). The autopsies have been conducted
between 1979 and 1988 (Garmus, 1996). Information about the age and sex of the
deceased is known from legal documents of that time. Additional information about

the deceased has not survived. The sample consisted of 381 skeletons.

2) Coimbra collection (Coimbra Identified Skeletons Collection, Portugal) comprises
skeletons of people who died between 1904 and 1938. The deceased persons are
local Portuguese, whose remains were taken from Coimbra city cemetery (Rissech

et al., 2006). The sample consisted of 264 skeletons.
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3) Spitalfields collection (Spitalfields Coffin Plate Collection, London, United
Kingdom) comprises human remains found in the crypts of the Church of Christ in
London, deceased between 1729 and 1859. According to historical data, the
cemetery holds graves of prosperous Londoners (merchants, craftsmen, etc.)

(Lewis, 2002). The sample consisted of 239 skeletons.

LORC pelvic bones were analysed by the author of this thesis (in autumn 2014).
Meanwhile, corresponding information from two benchmark DSC's in Western Europe,
Coimbra and Spitalfields, was collected by R. Gowland (Durham University, United
Kingdom). R. Gowland kindly agreed to share her data for this work. In total, 618
skeletons from three DSC's had a well-preserved auricular surface of either side suitable

for registering age changes according to C. O. Lovejoy et al. classification.

While modelling the relationship between the stages of the auricular surface and
known data on the deceased in three DSC’s, the auricular surface stages were considered
the dependent variable, while age, gender and DSC - the independent variables. The
relationship between dependent and independent variables was calculated by applying
these multinomial logistic regression models: 1) the proportional odds model (abbr. PO),
2) the multinomial logistic regression (abbr. MLR) and 3) a non-parametric MLR model
(Yee, 2015). These three models offer a different tradeoff between parsimony and
complexity. Hypotheses on whether or not the relationship between age and the rate of
change in the auricular surface significantly differs among sexes and (or) DSC’s, were
tested using analysis of deviance. The chosen the level of significance was 0.05. The
Akaike Information Criteria (abbr. AIC) was used to draw relative comparisons on how
well different regression models fit to the empirical DSC material studied. The models
were fitted using “VGAM” R-package (Yee, 2015).

Knowing the estimates of regression models, deterministic equations (Yee, 2015)
allowed calculating the probability that the person has a certain stage of the auricular
surface at a specific age, i.e. the first component necessary for Rostock Manifesto

calculations.
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2. Choose a parametric probability density function that would represent the
probability distribution of the age of the deceased in a stable past population that

is being studied.

Usually, in modern-day paleodemographic research, only one model is used for
modelling the probability distribution of adult cohort age at the time of death - the
Gompertz model. The Gompertz death risk/mortality model is defined by two parameters:
a — initial level of mortality, and § — rate of ageing. According to this model, an assumption
is made that the risk of death h(t) grows exponentially over time (or the relationship

between age and risk of death logarithm is a linear one) (Wood et al., 2002):
h(t) = aePt (1)

Accordingly, the probability distribution of the cohort’s age-at-death, f(t):

fW)=ae F* (1-¢5%) 2)

This model has two significant advantages. Firstly, it is defined by just two
parameters. This is especially important when analysing small samples, characteristic to
paleodemographic studies. Second, demographic studies show that the Gompertz model
is a good approximation when defining a person’s risk of death in a large age interval:
approximately between 30 and 80 years (Gage, 1989; Wood et al. 2002). However, the
Gompertz model does not take into account the two main aspects characteristic to the
mortality of adults both in modern day and historical populations: a) risk of death that is
not age-dependent, characteristic to the beginning of adult age (especially for males
between approximately 15 to 30 years old), and b) the fact that for persons above 90, the
risk of death does not grow exponentially anymore and slows down (Wood et al., 2002).
This means that using the Gompertz model for modelling the whole adult period will cause
a partial over-estimation of the risk of death for young adults while the changes in the rate
of risk of mortality for elder people is not properly taken into account. The second aspect
(risk of death in older ages) is less problematic, as it is not expected that in prehistoric and
historic populations such old age (90 years and older) would have a large effect on the
calculations. Meanwhile, a larger problem is modelling the mortality of younger adults.

One of the simple solutions is applying the Gompertz-Makeham model, which has one
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additional parameter (c), used in mortality analysis to evaluate mortality that is not
dependent on age (Wood et al., 2002):

h(t) = c + aeht (3)

—ct+—2

F() = (c + aeftye  FO-) 4)

However, when attempting to apply the Gompertz-Makeham model on the
osteological material from Lithuanian burial sites (in parts 3 and 4 of this thesis), parameter
¢ could not be successfully calculated, i.e., the estimates of parameter ¢ values were
particularly small (<1E-08), while standard margins of error were huge. In other words,
the achieved results were essentially not different than the Gompertz model. Therefore,
when modelling the probability distribution for the age of the deceased of a cohort in this

thesis, only the Gompertz model was used.

Since in a stable population the probability distribution of the age of the deceased,
f-(t) depends not only on the risk of death but also on the population's natural growth
indicator, r, f,.(t) can be defined by modifying the age-at-death distribution of the cohort’s
deceased, f(t) (Wood et al., 2002):
() = 2 — 5)

fzwf(a)e_mda

In a stationary population, the equation (5) is simplified: the age-at-death
distribution for the deceased of the population is the same as the probability distribution

for the cohort's deceased, f(t).

3. Estimate the parameters of the fitted age-at-death distribution for a sample with
skeletal traits from the target population by maximising the log-likelihood of the
multinomial distribution, which can be expanded as suggested by the Rostock

Manifesto protocol (Konigsberg and Herrmann, 2002):
InL(B|c;) = Xin;InP(c;) = Ziniln[fzwp(cil Int)f;(t16)dt] (6)

where n;are the number of individuals observed to be in the i of the I phases of the

selected age indicator. In addition, the log-likelihood was slightly modified to take into
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account the absence of deaths between zero and 15 years in target populations: 15 years
were substracted from all of the ages entered into the estimation procedure. Having
estimated the parameters it was possible to obtain estimates of various demographic
measures, such as risk of mortality, life expectancy, etc.

Testing the RM under Controlled Conditions

Testing the Reliability of the Age-at-Death Probability Distribution Estimation
Procedure in a Stable Population using RM Methodology

Is it possible to reliably calculate mortality and natural population change indicators
using the RM methodology under ideal conditions (i.e. when all RM prerequisites are
fulfilled)? To answer this question, the Monte Carlo simulation method was employed,
which is a statistical approach that is commonly used to validate the properties of an
estimation procedure (Gelmann and Hill, 2007; Carsey and Harden, 2015). The approach
can the form of an controlled experiment in which multiple samples are generated under
the conditions determined by a researcher, and then the correspondence between results
produced by the estimation procedure applied to each of the generated samples and
expected values under the known “true” conditions are inspected (Carsey and Harden,
2015). To implement this approach and test the question of interest, a hypothetical stable
population was chosen with the Gompertz model and population change parameter values
set by me; then 100 samples were generated with s number of observations (auricular

surface stage values) in each of them.

Testing the Uniformitarian Hypothesis and an Analysis of the Consequences of not

Fulfilling this Hypothesis on Paleodemographic Calculations.

Could it be reasonable to accept the essential assumption of paleodemography that
the rate of age-related changes in the auricular surface in studied DSC samples and
Lithuanian prehistoric and historic populations was the same? If not, what effect does that

have on the results on the age-at-death distribution in the studied past sample (and thus the
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derivative demographic indicators of the studied past population)? Answering both
questions directly is impossible as we lack the appropriate data (age of the deceased and
their auricular surface stages) from Lithuanian historic and prehistoric times. However,
since DSC data was available for me on deceased persons from various periods and
geographic areas, it allows testing the significance of the uniformitarian hypothesis on
paleodemographic calculations. It was done by modifying the previously mentioned
Monte Carlo simulation study. That is, the mentioned hypothetical stationary population
was being analysed, but this time featuring a relative relationship between age and the
auricular surface that was the same as the one calculated in LORC. In further application
of the RM calculation method, results were taken from LORC, Coimbra and Spitalfields
DSC’s. It was expected that the uniformitarian hypothesis will be grounded and will only
have a minimal effect on the calculated probability distribution of the age the deceased in

the skeleton sample being studied.

Main Results and Conclusions

The estimated simulation results, which are are presented in Tables 1-2 and
Figures 1-4, greatly reduce the previously described theoretical RM possibilities (Wood et
al., 2002). The most important observation is that it is not possible to reliably calculate
both mortality and natural population growth parameter values within the framework of a

stable population model.

Table 1. Testing the applied Rostock Manifesto methodology by analysing generated

samples from two hypothetical stable populations: simulation results.

- Estimated values Estimated values
rue
Parameter | (mean and e(15) (mean and e(15)
value
standard error) standard error)
a 0.01 0.0094 (0.0054) 27.0 0.0103 (0.0015) 270
0.0721 (21.9 - '
B 0.06 0.0598 (0.0074) (25.7 - 28.3)
(0.0311) 30.9)
r 0.00 -
0.0963 0.0460 23.4
o 0.01 194
(0.1399) (22.2 -24.8)
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(18.7 - (0.0661)
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B 0.06
(0.1664) (0.0776)
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Fig. 1. Testing the applied Rostock Manifesto methodology by analysing generated

samples from two hypothetical stable populations: estimates of parameters of age-at-death

distributions (a, ) and natural population growth indicator (r).
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n=100,r=0 n=1000,r=0

0.00 0.01 0.02 0.03 0.04 0.05 0.06
|

n =100, r=0.02 n =1000, r = 0.02
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|
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Fig. 2. Testing the applied Rostock Manifesto methodology by analysing generated
samples from two hypothetical stable populations: estimated age-at-death distributions.
The black lines represent the actual age probability distributions in stable populations,
grey lines represent the estimated distributions. * “Amzius ’-“Age”’; “Tikimybiu tankis -
“Density”.
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n =100, r=0.02 n=1000, r = 0.02

Tikimybiu tankis
3
l

Fig. 3. Testing the applied Rostock Manifesto methodology by analysing generated
samples from a hypothetical increasing stable population: realisations of the natural
population growth value r. Vertical dashed lines show the actual natural population
growth value (r = 0.02). *”Tikimybiu tankis - “Density”.

Table 2. Testing the applied Rostock Manifesto methodology by analysing generated
samples from two hypothetical stable populations: estimated parameter realisations of

age-at-death distribution (a, B) and natural population growth indicator (r).

n =100 n =1000
Parameter Parameter
o B r o B r
o 1.00 - - o 1.00 - -
B -0.50 | 1.00 - § -0.61 1.00 -
r -0.85 | 0.87 1.00 r -0.88 0.91 1.00

The simulation results showed that the analysis of paleo-osteological data can only be
performed within the framework of a stationary population model or when
choosing/knowing in advance the values of natural population growth. The stationary

population model greatly oversimplifies the reality being studied, which is why in the
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future, a further development of the paleodemographic method in this field is necessary in

order to avoid those limitations.

Another noted aspect was that the dynamics of skeletal changes in studied
DSC’s were not the same. Skeletal changes in the auricular surfaces of the people who
lived in 17th-19th century London (the rate of transitions between morphological age-
related stages of the auricular surface) were notably faster compared to corresponding
changes in Portugal in the beginning of the 20th c. and in Vilnius by the end of the 20th c.
The slowing-down of the rate of changes in various skeletal areas was also registered by
other skeletal biologists and anthropologists. It is likely that such results could be an
answer of the skeletal system to the modern changes in the diet, altering types of illnesses
and healthcare, physical activity, mortality rate etc. These results suggest that the
prerequisite essential to the consistency of paleodemographic research, the rate of human
skeletal changes, is not being fulfilled. If the results of the samples studied are
representative and skeletal changes truly were slower in the past than in the majority of
modern DSC’s that are available for paleodemographic analysis, failure to give it enough
attention could lead to highly erroneous paleodemographic conclusions about the past
population being studied: the more the uniformitarian hypothesis is being violated, the
more the estimated age distribution of the deceased will be dominated by overly young
deceased persons. Correspondingly, it will have an effect on other realisations of
demographical parameter evaluations, e.g. the calculated expected life expectancy will be

shorter than it actually was.
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Fig. 4. Box-plots representing the relationship between age at the time of death and

auricular surface stages described by Lovejoy et al. (1985) in LORC, Coimbra and

Spitalfields DSC'’s by sex. Black dots represent the registered empirical data. *”Moterys’

— “Females”; “Vyrai” — “Males”; “Visi”-“Both sexes”.
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Fig. 6. Testing the consequences of violating the uniformitarian hypothesis on
paleodemographic research: calculated parameter value realisations of age-at-death
distributions (Gompertz mortality model parameters). The results are obtained by
analysing generated samples from a hypothetical stationary population (in which a
conditional relationship between age and auricular surface stages is the same as in

LORC), by applying results from different DSC'’s, regression models and sample sizes n.
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Fig. 7. Testing the consequences of violating the uniformitarian hypothesis on
paleodemographic research: estimated age-at-death distributions. The results are
obtained through analysing generated samples from a hypothetical stationary population
(in which a conditional relationship between age and auricular surface stages is the same
as in LORC), by applying results from different DSC’s and regression models; the size of
one sample is equal to 100 generated values of auricular surface. The black line represents
the actual age-at-death distribution of a stable population, grey lines represent the
calculated distributions based on an analysis of generated samples. * “Amzius - “Age”’;

“Tikimybiu tankis - “Density .
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paleodemographic research: calculated age-at-death distributions. The results are
obtained by analysing generated samples from a hypothetical stationary population (in
which a conditional relationship between age and auricular surface stages is the same as
in LORC), by applying results from different DSC’s and regression models, the size of one
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the actual age-at-death distribution of a stable population, grey lines represent the
calculated probability distributions based on an analysis of generated samples. *
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And this observation leads to a particularly important question: which DSC
to choose for further analysis of empirical material in this research? This choice has an

enormous influence on describing the demographic situation of the Lithuanian population
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in further research. It was decided to base further paleodemographic analysis only on
Spitalfields: if indeed skeletal changes in the auricular surface used to be slower in the
past, Coimbra and LORC data are not suitable for analysing Lithuanian osteological
material from historical and prehistoric times. Of course, at the same time, it remains
unclear whether Spitalfields DSC that represents people who lived in late 17th to 19th c.
London can be applied to the geographical and chronological period being studied. We
can only base our research on the assumption, that the rate of auricular surface changes in
prosperous citizens of late 17th to 19th c. London was closer to that of people who lived
in Lithuania in historic and prehistoric times rather than the Portuguese and Lithuanians
of the 20th c. On the other hand, other researchers advise ignoring the differences and, if
possible, using large DSC samples, i.e. collecting data from different DSC's (Konigsberg
et al., 2008). Thus, for comparison, part of the Lithuanian paleo-osteological data was

analysed using information from all three DSC’s.

Part 3. Assessment of Lithuania’s Paleodemographic Situation: Differences between

Results Achieved Using “Traditional” and RM Paleodemographic Methodologies

Review of Lithuanian Paleodemographic Research and Related Issues

Researchers G. Cesnys (1973; 1978; 1981; 1987; 1988; 1993; Cesnys and
Balcitiniené, 1988; Cesnys and Urbanavicius, 1978), R. Jankauskas (1997; 1999; 2001,
2002; 2003) and L. Kurila (2009; 2014; 2015) have made the largest contribution in
analysing the demographic situation of Lithuanian past populations based on osteological
data. The first two researchers concentrated on researching skeletal remains, while the
third was focused on analysing cremated remains. Based on the principles of “traditional”
paleodemography methodology, formed in stage IlI, as mentioned in the review of
paleodemography studies in this work, mostly the general mortality situation was analysed
and, on a smaller scale, possible causes of death, as well as attempting to calculate what
relative part of the reproduction potential was realised by the populations that left burial
objects, and also their age structure, size and speed of generation renewal. The

chronological period analysed was limited by the available paleo-osteological material to

26



a period from the beginning of the 1st millennium AD to the beginning of the 19th c., since
osteological material from earlier periods is scarce.

In summarizing previous researches, 7 main paleodemographic observations about
the demographic situation that used to be predominant in Lithuania can be distinguished
from ones registered up to this day. The first five are related to mortality. That is, during
a period of almost two millennia in Lithuania, very high (1) child and (2) adult mortality
rates were predominant, so the chances for an average person to reach an older age (over
50 years) was very low. (3) For adult males, mortality level was lower than for females
(during the fertile period for women), but in older age, the sex differences in mortality
diminished. (4) The size of the living place was an important indicator of mortality level -
in the Medieval and Early Modern ages, mortality level positively correlated with the size
of the settlement. Way less is known about the changes in mortality based on another
important factor, the time period, except that in the Early Iron Age, a mortality crisis may
have taken place compared to earlier times. Calculation of mortality level according to
other important characteristics, like social and economic status or, even more so, family
composition, has not yet been studied in detail. (5) It is claimed that the main causes of
death were infectious diseases and poor nutrition, which directly or indirectly (by reducing
the body's resistance to negative effects) had an influence on the mortality level. Other
observations are related to attempts to calculate the sizes of communities who have left
burial sites (6), as well as the (7) realisation of reproduction potential and rate of generation
renewal. Results show that the analysed communities had to grow faster or at an extremely
fast pace because, despite high mortality, a large part of the reproduction potential was

being reached.

However, since the previously mentioned demographic discoveries were
made by applying methodical principles established in stage Il, said paleodemographic
problems and controversies encourage reassessing how well they are grounded. At least
some of the paleodemographic problems distinguished in the second paleodemographic
stage could apply to practically all published Lithuanian paleodemographic studies. For
example, the reliability of the age determination methods and other derivative calculations
(population age structure, size or dynamic) is highly questionable. This goes on to raise

reasonable doubts regarding the reliability of the view on Lithuania’s past demographic
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situation drawn by these results: can we trust these results, or are they merely an artefact
created by the sample representativeness and methodical problems? Thus, one of the most
important objectives of this thesis was to compare the findings made by G. Cesnys, R.
Jankauskas and myself, i.e. results obtained by applying different methods of skeleton
analysis and (or) demographic methods in analysing the same burial sites. Attention was
focused on assessing the mortality situation according to the main variables: age, sex and
habitat, and based on the mortality estimation, the general population birth rates were
calculated. The links between mortality and the development Lithuanian population on the
whole with another important factor, the time period, were analysed in more detail in the
fifth chapter of this thesis.

Material and Methods

All skeletons analysed in this thesis were from archaeological burial monuments
found in the territory of current Lithuania are kept in the Laboratory of Anthropology of
the Faculty of Medicine, Department of Anatomy, Histology and Anthropology at Vilnius
University (AHAAL). Only skeletons which had a sufficiently well-preserved auricular
surface were included in the analysis, and analysed applying the RM methodology
described in chapter 2.

Besides materials previously studied and published by G. Cesnys or R.
Jankauskas, to expand the comparison material, we have included data on adult individuals
from the AHAAL database, which stores previously established information about the age
of the remains at the time of death, as well as the burial sites and dating. This information
was mostly collected by R. Jankauskas (or his students) after performing a paleo-
osteological analysis. Therefore, analysis of this data, based on traditional
paleodemographic methodology, could be considered equivalent to a comparison with R.
Jankauskas’s study findings. AHAAL database was only used for data on adult skeletons
where the post-cranial skeleton was preserved; this was done considering the previously
mentioned doubts regarding the relationship between age and the tendencies of skull
sutures calcification. Selected sites: Plinkaigalis cemetery (3rd-7th c.) (Cesnys, 1988), all
Iron Age burial monuments (2nd-12th c.; AHAAL data), Alytus burial monument (end of
14th c.-17th ¢.) (Jankauskas, 1995), Kernavé church burials (15th-18th c.; AHAAL data),
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four 14th-18th c. rural burial monuments (Jakstaiciai, Skrebinai, Géluva and Liepiniskiai
burial monuments) (Cesnys, 1983), all larger rural burial sites from 14th-18th c. (AHAAL
data) and all burial sites in Vilnius from the end of 13th c. up to 18th c. (AHAAL data).
A separate discussion should be dedicated to the main methodological differences
between R. Jankauskas, G. Cesnys and applied in our study: the principles for calculating
the mortality of children and adults differed. Let us begin from the three main methodical
differences in calculating the mortality of adults. Firstly, the osteological analysis of the
remains differed, when collecting information about the age of adults. G. Cesnys collected
the data based on skull suture closure, R. Jankauskas analysed the whole skeleton (skull
and postcranial skeleton), while we only registered the age-related changes in the auricular
surface of the pelvic bone. This is why the number of remains was different in samples
from corresponding burial monuments. For example, sample sizes used by R. Jankauskas
from the same burial sites are larger compared to the ones we collected. However, if we
make an assumption that the preservation of skull and the auricular surface is not age-
dependent, the differences in demographic results (excluding confidence intervals for
estimated mortality indicators) should not significantly influence sample size differences.
To our knowledge, no published studies show the preservation of skull or the auricular
surface to be dependent on age. Therefore, we believe that said assumption is justified.
The second difference is the nature of data in demographical analysis. G. Cesnys and R.
Jankauskas, in analysing skeletons, would ascertain the likely interval of age at the time
of death for each of them according to chosen osteological indicators and, based on this
information, would conduct demographic analysis; meanwhile the applied RM
methodology did not require converting osteological information into the age of the
deceased. Thirdly, the demographic methods used for analysing mortality also differed. G.
Cesnys and R. Jankauskas analysed empirical data using life tables, while we opted for the
parametric Gompertz model. For comparison, we analysed the AHAAL data using both
life tables and Gompertz model. The mortality situation in all said samples was described
based on the following mortality indicators: life expectancy at a certain age, probability of
reaching a certain age and modal age of the deceased adults (age at which most adults die).
All calculations, as in papers published by G. Cesnys and R. Jankauskas, were performed

based on a stationary population model.
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In order to calculate child mortality rates, G. Cesnys and R. Jankauskas used
empirical data analysis, applying traditional paleodemographic methodology. However, in
this thesis, it was decided to only analyse adult persons (15+ years). That is why it was
necessary to come up with a way for indirectly calculating information about child
mortality. We used a simple and often-used method in historical demography, where the
issue of the lack of children is also present (e.g. Woods, 1993; Bagnall & Frier, 1994;
Hinde, 2003). That is, based on the assumption that the relationship between adults and
younger individuals is strong and stable between different populations. After calculating
e(20) in such way and identifying the Coale-Demeny (1966) model life table (*Western
Families™) with the closest e(20) value, it was possible to ascertain mortality indicators,
characteristic to children, as well as the whole population. Based on the same principle,
population birth rates were also estimated, i.e., an assumption was made that a strong
relationship between birth rates and adult mortality existed.

x* statistical test was applied to test the hypothesis for whether the realisations of
the most likely results of applied models based on RM methodology are compatible with
the empirical material. l.e. x* statistics and its P value was estimated to assess whether
the empirical probability distribution of auricular surface stages is compatible with the

calculated most likely probability distribution of auricular surface stages.
Results and Conclusions

The main calculated results are provided in Tables 3-5.
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Table 3. Estimated values of various mortality and fertility indicators in Plinkaigalis, rural and Alytus populations according to different

and traditional

| children

researchers.
Researcher and ) Plinkaigalis, Four villages, Alytus, Vilnius,
method Indicator 3-7c. 14-18 c. 14 -17c. 13-18c.
Number of
males | females 156 | 85|93 403|269 | 332 0]614|827
| children
Ratio of adult
G. Cesnys males to adult 1.09 1.23 1.35
(using life tables females
and traditional 1(15) (%) 57.8 63.8 - -
paleodemographic e(0) 23.1 28,4 -
methodology) e(20) 17.7120.8 21,4|25,9 17.2]20.7
e(50) 4.3]5.0 6,0/5,6 51|46
Modal age-at-
20-24 | 45-50 55+ | 55+ 20-24 | 45-49
death for adults
1(50|20) (%) 21.2|23.7 32.7|46.2 20.9|24.3
R. Jankauskas Number of
(using life tables | males | females - - 533|412 | 400 -




paleodemographic

Ratio of adult

methodology) males to adult 0.97
females
1(15) (%) 64.9
e(0) 278
e(20) 17.5|23.2
e(50) 5.2]|5.2
Modal age-at-
death for adults 20-24] 50+
1(50]20) (%) 18.8 |17.8
Number of
males | females 0]42]70 0]36]|54 0]276]285 0263|392
| children
Ratio of adult
males to adult 1.67 1.50 1.03 1.49
S. Jatautis females
(using Gompertz 1(15) (%) 43.5]49.3 50.4|57.2 55.0 | 67.7 39.444.9
model and RM e(0) 22.4|25.2 279|311 31.7|38.9 19.1]21.9
methodology) o(20) 29.1 (23.1-54.0) | 31.9 (24.0-55.2) | 33.8 (30.5-38.9) | 27.4 (24.3-32.2)
30.5 (25.0-45.1) | 33.5(27.2-54.9) | 37.5(34.2-42.6) | 28.8 (26.2-32.6)
o(50) 11.2 (5.7-41.8) | 20.5(11.1-43.8) | 18.7 (14.8-25.5) | 13.1(9.6-20.2)
17.2 (10.6-37.1) | 17.6 (10.7-44.2) | 19.7 (16.1-25.8) | 15.9 (12.6-21.4)
Modal age-at- | 52.4 (32.5-70.5) | 29.3 (5.2-82.2) | 50.9 (33.8-59.5) | 44.3 (26.4-52.1)

death for adults

42.1 (7.8-66.5)

53.1 (16.6-76.4)

60.3 (54.3-66.5)

39.6 (17.3-49.2)
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1(50[20) (%)

48.7 (29.1-83.5)
47.6 (36.1-70.1)

48.0 (33.2-80.4)
55.1 (42.3-83.0)

54.5 (48.7-62.4)
63.0 (57.6-70.4)

42.3 (35.2-51.4)
44.2 (38.9-50.7)

2 (df, P-value)

17.4 (5; 0.004)
1.1 (5; 0.955)

29.7 (5; < 0.001)
4.4 (5; 0.497)

59.1 (5; < 0.001)
130.1 (5; < 0.001

91.7 (5; <0.001)
12.4 (5; 0.0293)

Total fertility

53

4.5

4.0

5.9

rate

Table 4. Estimated values of various mortality and fertility indicators using different paleodemographic methodology and between

different researchers.

Researcher and Indicat Iron Age | Many villages| Kernavé Vilnius
ndicator
method (2-12c)) (14-18c.) (15-18c.) (13-18c.)
Number of adult
297|412 309|380 831|113 278|428
males | adult females
AHAAL database .
Ratio of adult males
data 1.39 1.23 1.36 1.54
o to adult females
(using life tables
- e(20) 21.0]23.4 23.3]26.0 23.4|25.6 21.6|22.5
and traditional
) e(50) 5045 41|52 4.7|5.8 5.3|5.0
paleodemographic
Modal age at death
methodology) 25-30 | 35-40 | 40-45|40-45 | 40-45|40-45 | 30-35|40-45
for adults
1(50[20) (%) 16.5]16.1 17.4|26.8 18.4]17.4 14.9]17.6
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Number of adult

297|412 309 | 380 83113 278|428
males | adult females
Ratio of adult males
1.39 1.23 1.36 154
to adult females
19.7 (18.0-
18.1 (16.9-19.5)[21.3 (19.9-23.1) 22.9) 18.1 (17.0-19.6)
AHAAL database e(20)
dat 19.5 (18.7-20.5)|22.6 (21.6-24.0)| 21.2 (20.0- | 19.4 (18.4-20.7)
ata
] 23.1)
(using Gompertz
) 59 (4.9-7.4) | 8.6(7.0-10.9) | 4.6 (3.4-6.7) 4.6 (3.8-5.9)
mortality model e(50)
. 4.2 (3.7-5.0) | 6.1(5.3-7.2) | 3.6(2.9-4.7) 5.3 (4.5-6.4)
and traditional
. 41.6 (38.3-
paleodemographic
thodology) Modal age at death (34.9 (29.9-38.7)|37.0 (29.4-42.1) 46.2) 38.3(35.5-41.1)
methodology
for adults 41.5(40.2-43.1)[45.3 (43.8-47.2)| 44.4 (42.9- | 40.0 (37.7-42.4)
46.7)
16.7 (10.8-
15.7 (12.1-20.1)[26.1 (21.7-31.4) 27.5) 13.3(9.7-18.1)
1(50|20) (%)
15.3 (12.5-18.9)[27.7 (23.9-32.4)| 17.4 (12.2- | 17.6 (14.2-21.8)
25.3)
Number of adult
5 143|225 278|319 45|79 263 | 392
S. Jatautis males | adult females
(using Gompertz | Ratio of adult males
1.57 1.15 1.76 1.49
model and RM to adult females
methodology) 1(15) (%) 36.4]46.9 61.4|63.9 64.4|67.9 39.4|44.9
e(0) 21.1]23.9 25.1|28.8 27.1]26.9 19.1]21.9
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34.7 (27.4-

0) 25.2 (21.9-35.0)[31.4 (28.2-36.3)|  55.3) 27.4 (24.3-32.2)
€
29.1 (26.0-34.6)[36.3 (33.2-40.9)| 33.7 (28.1- | 28.8 (26.2-32.6)
47.9)
21.2 (13.0-
50 9.4 (5.7-22.5) |16.7 (13.0-23.7)]  44.8) 13.1 (9.6-20.2)
€
12.3 (9.0-19.4) [18.5 (15.1-24.3)| 19.3 (12.9- | 15.9 (12.6-21.4)
38.0)
44.1 (7.2-79.4)
Modal age at death |46.6 (31.4-55.1)|47.7 (29.2-56.3) 481 (1.7 44.3 (26.4-52.1)
for adults 51.0 (44.4-57.1)59.1 (56.1-68.5) '694)' 39.6 (17.3-49.2)
53.9 (41.0-
50.2 (44.1-58.4
37.5 (25.5-55.9) 80.1) 42.3 (35.2-51.4)
1(50[20) (%) 61.4 (56.1-
47.8 (39.8-58.5) 53.6 (43.4- | 44.2 (38.9-50.7)
68.5))
72.9)
150.5 (5; 13.5 (5;
19.9 (5; 0.001) 91.7 (5; <0.001)
22 (df, P-value) <0.001) <0.001)
3.5 (5; 0.619) 12.4 (5; 0.0293)
72.0 (5; <0.001)| 2.2 (5; 0.827)
Total fertility rate 6.3 4.3 4.1 59
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Table 5. Calculated values of various mortality indicators using alternative estimation methods.

Researcher and Indicat Plinkaigalis Alytus Four villages Vilnius
ndicator
method (3-7a) (14 -17a.) (14-18 a.) (13-18a.)
23.1 (3-ias ) .
Coale-Demeny e(0) Iygis) 28.4 (4-as lygis) | 27.8 (4-as lygis)
ygi
(1966) “West-
e(20) 31.3|29.3 32.630.1 33.9|31.9
family” model life
) e(50) 15.6|13.9 16.2|14.5 16.9|15.2
tables (using e(0) -
) Modal age-at-
estimated by G.
. death for 60-65 | 40-45 60-65 | 60-65 60-65 | 60-65
Cesnis or R.
adults
Jankauskas)
1(50]20) (%) 53.4|48.5 56.3|51.2 56.3|51.2
5 e(20) 185|194 21.3|23.0 20.7|21.2 19.1]18.8
S. Jatautis
o e(50) 6.3|5.7 6.3/6.5 6.7|5.8 6.7]5.9
(using life tables
o Modal age-at-
and traditional
) death for 30-35| 35-40 55+ | 55+ 55+ | 45-50 35-40 | 35-40
paleodemographic
adults
methodology )
1(50]20) (%) 15.4|14.2 23.6 | 27.8|22.2 18.6|14.5

S. Jatautis
(using Gompertz
model and

traditional

235 (22.2-25.3)

25.2 (20.8-36.5)

21.9 (20.4-23.9)

e(20) 23.6 (20.5-31.0)
25.8 (24.4-27.7) | 22.6 (20.3-27.7) | 20.2 (19.3-21.4)
8.4(7.2-10.1) | 13.1(8.1-27.6) | 9.2(7.6-11.4)
e(50) 8.6 (6.0-15.3)
9.8 (8.5-11.8) 6.3 (4.7-9.7) 5.8 (5.1-6.8)
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paleodemographic

methodology)

Modal age-at-
death for
adults

43.9 (30.0-55.3)

44.2 (40.9-47.5)
47.3 (44.2-50.5)

35.0 (6.0-59.5)
45.0 (40.8-51.9)

37.3 (29.3-42.7)
40.9 (38.8-43.2)

1(50]20) (%)

32.5 (22.5-54.9)

32.2 (28.0-37.6)
39.2 (35.0-44.8)

36.5 (25.0-60.6)
27.8 (19.5-45.5)

28.0 (23.7-33.4)
20.5 (17.4-24.4)
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Since paleodemographic research is based on fragmented and indirect demographic
data, it is hardly possible to avoid the observation that calculated paleodemographic
results are more or less questionable. However, in concluding the material addressed in
this chapter, several main observations can be put forth. Firstly, analysis of the same
material yields very different results about the past population being studied when using
traditional and RM paleodemographic methodologies. Results obtained under the RM
methodology show that for a long time adult mortality did not need to be as high as
suggested by earlier paleodemographic research conducted in Lithuania by G. Cesnys
and R. Jankauskas, who applied traditional paleodemographic methodology. After
surviving the complicated pre-adult period, it is likely that a large part of the past
population in Lithuania used to reach at least 50 years of age. Therefore, 50 should not
be considered “elderly” or “senior” age neither in the Iron Age, nor the Middle Ages or
the Early Modern period. Such demographic mortality/survival numbers are much more
compatible with alternate information - ethnographic data from small communities,
historic demographical data on European countries, and model table predictions for high
mortality countries. Also, earlier results of Lithuanian paleodemographic research
contradict the uniformitarian hypothesis, which states that the relationship between the
indicators of mortality at various ages and general birth rate in human population is
consistent. Meanwhile, results achieved using RM methodology contradict this
hypothesis much less. Another difference: gender mortality differences were not as high
as earlier research suggests. By the way, this study did not register a tendency for
mortality indicators to be less favourable for women only within the reproductive period,
an observation that was noted by the majority of paleodemographic, historic and
ethnographic demography studies. Finally, the obtained results do not allow confirming
that a positive linear dependence existed between settlement size and mortality rate; the
only clear differences were found between Vilnius and the rest of the settlements.

On the other hand, the research showed results calculated using the RM
methodology significantly differ from the collected empirical material, especially so for
female populations. Also, the choice of different DSC samples leads to noticeably

different results. Thus, in reviewing the results achieved in this chapter, it is difficult to



not draw the conclusion that paleodemographic analysis of osteological data is hardly
useful (at least at this time) for finding accurate numeral expressions regarding
population mortality, birth rates, age distribution, population dynamics etc., i.e. to
provide more or less “accurate” demographic numbers. Unfortunately, a large part of
researchers who use the RM methodology and enthusiastically argue for its advantages,
essentially give no attention to testing and proofing the reliability of the models used
and their compatibility with empirical material. That is why the problem of non-
compatibility between results obtained in this thesis and the empirical data is difficult to
assess in a larger context of paleodemographic research.

That is why, with regard to problems of the traditional and the RM
methodology, we have to return to the words of T. G. Parkin, who said that “researchers
of the past should, instead of looking for precise numbers in demography about the
studied past populations to answer pressing questions, try to model and understand how
and why a population functions. [...] [Researchers] should not limit themselves to
collecting and discussing exact numbers obtained by analysing past sources, but instead
relate this approximate and indirect data to past economic, social etc. life conditions and

general principles of how a population functions” (Parkin, 1992: 68—69).

Part 4. Demographic Development of the Lithuanian Population from the
Beginning of the 1st Millennium AD to the 18th c.: The Relationship between

Population Numbers, Production, Resources and Living Standard

Demographic analysis of past populations would not be comprehensive if
we did not attempt to integrate information about demographic processes and factors
that possibly influenced them in order to explain why the development of the
Lithuanian population was the way it was and what effect this development had on the
living standard for people. Attempting to answer such questions based on osteological
data has its advantages and disadvantages. On one hand, a huge advantage of paleo-
osteological data is that analysing it allows seeing historical events from below, and

collecting data about "the history of the people”, without being limited to the
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worldview and experience of a small part of society. Human remains discovered by
archaeologists are nameless individuals from various social classes, who had faced
their particular hardships of life and lived in different regions and differently-sized
settlements. Therefore, the samples of data provided by the remains are more
representative when researching populations from distant past rather than the often-
fragmented, subjective and selective written sources. On the other hand, due to
problems with osteological data analysis mentioned earlier, the margins of error in the
obtained results are large, which brings one to strongly doubt whether the summarising
inductive conclusions about the populations studied can help answer the questions
raised. In our opinion, a much more promising way to achieve this goal is by testing
models that explain how and why certahin processes of the past took place, related to
population development and, by applying a hypothetical-deductive research method,
test the proposed hypotheses. Therefore, it is necessary to briefly review the
development of Lithuanian population numbers during the studied period, chose the
starting positions for the field of interpretation, as well as assumptions and limitations,
and to put forth working hypotheses that could be tested against available fragmented

empirical osteological data, that way answering the questions raised.

Dynamics of the Lithuanian Population from the Beginning of the 1st Millennium
AD to the 18th c.

The main method for detecting tendencies in the changes of the Lithuanian
population between the beginning of 1st millennium and the 18th c. is by directly linking
the population number to the changes of the number of archaeological monuments
(burial sites, settlements, hill forts). The increasing (decreasing) number of
archaeological monuments shows a spreading (shrinking) of the settlement, which on
its own accord is likely to be related to a decreasing (diminishing) number of residents.
Unfortunately, such archaeological data only allows interpreting the general tendencies
in the changes to the population size rather than specific numeric values of population

size. Some researchers provide population density of this period in Lithuania (e.g.
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Pakstas, 1968). However, such attempts are either based on a methodology that is not
clearly described or are a derivative of consistent assumptions that is difficult to either
substantiate or deny. Meanwhile, the population number and changes of it in 13th-18th
c. Lithuania is defined by extrapolating and interpolating findings made by analysing
the surviving army and resident censuses conducted by economic units (damas), and

church registers.

To summarise this archaeological and historical data, it can be said that the
number of people in Lithuania had been growing since the 1st millennium AD up to the
12th c., then began to diminish, ceased, or rose very slowly until the 15th c., at which
point it began to rise again. From the middle of the 16 c. up to the middle of the 17 c.,
growth was particularly fast, with two major demographic crises taking place in the
middle of the 16th c. and in the beginning of the 17th c., the demographic losses of
which were later compensated by the particularly fast population growth starting with
the 1630s.

Theoretical Assumptions

Why was the population development described earlier such as it was? Let us
begin from the fundamental demographic equation according to which the population
size can only change due to three demographic processes: birth, mortality and migration.
When analysing the development of population numbers in pre-industrial populations,
usually an assumption is made that the natural change of people (the difference between
the newly born and the deceased) was a far more important factor than net migration
(the difference between emigrants and immigrants). This assumption is also made in this

thesis.

In the historiography of Lithuanian population development, the more
important role of mortality is stressed, and especially the importance of crisis mortality
compared to the role of fertility. It seems that the role of fertility is based on the attitude
that births happened as often as "God's will allowed". Unfortunately, there is a lack of
empirical demographic research data on families that would allow avoiding guessing

how closely the formation of families (and, by extension, birth rates) depended on
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demographic and economic conditions. Even though a lot is known about the attitude
towards families in legal terms; for example, according to the Statute of Lithuania, the
age permitting marriage was 13 for women and 18 for men (Andriulis, 1996). However,
the registered bottom age limit does not indicate how people actually reacted to
hardships of the environment. Since paleo-osteological data does not permit
independently estimating mortality and birth rates, it is important to take into
consideration the previously mentioned general regional tendencies and take on the
assumption that the development of the Lithuanian population was first of all regulated

through changes in mortality rates.

Further on, it needs to be answered why the population figure was changing
and what influence that had on the lives of people. First, the position of cultural
materialism was employed, according to which, in the process of societal development,
priority is given to production and demographic powers. That is, an assumption is being
made that the societal framework and the main reasons behind changes to it lie
somewhere between the demographic development of the population, production, and

natural environment that is available for exploitation.

Further on, let us assume that the relationship between infrastructure components
(demographic development of production and population) and material standard of
living can be described using a model of static resource (or population-resource) model,
which is based on the ideas of T. Malthus (Livi-Bacci, 1997). The model is based on

three assumptions:
1. Food is necessary to human existence and is the most important resource.

2. If the needs for nutritional energy are satisfied, the population constantly
grows, because “the passion between genders is necessary and shall always

remain so”.

3. Population reproduction potential is higher than the possibilities to maintain
corresponding food production per person. Eventually that causes an
imbalance between the population number and food resources, which

causes the issue of poverty.
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In conclusion, it can be stated that according to this model, the population number
depends on the living standard which is related to possibilities to acquire food products;
meanwhile, the changes of the population number affect the development of domestic
affairs and the economy in general. The influence of population development can be
expanded into other important aspects of public life - social organisation and
relationships, law, political organisation etc. According to M. Livi-Bacci, the "model is
especially applicable to societies, which: a) have agriculture dominating in their
economy, therefore are limited by the land available for exploitation, and b) spend most
of their income on food products. Before T. Malthus and the industrial revolution,
almost all countries in the world met these two criteria; a lot of poor countries in modern

times also fall under these categories” (Livi-Bacci, 2001: 83).

The application of the population-resources model to Eastern Europe has not
been studied as much, in our opinion, for two main reasons - relatively low density of
people that was characteristic of this region and (or) the widespread tendency to interpret
the development of this region using Marxist (or Neo-Marxist) theory. For example, M.
Mollat et al. (1955) claimed that the eastern part of Europe (Russia, Baltic states,
Poland), as opposed to the rest of Europe, was left untouched by the 14th-15th c.
agriculture crisis due to its low population density. Meanwhile, M. Dygo (1990) who
analysed the development of Polish economy in the Middle Ages suggested that said
crisis when production per person decreased or stayed the same was characteristic to the
whole of Europe but only reached Poland in the 15th c. (Table 21), when eventually
production per person diminished or remained the same, i.e. 100-150 years later than in
England, France or Germany. According to the author, it relates to the fact that in Poland
economic growth began later (12th c. instead of 11th c.) and the effects of the crisis were
lesser and shorter. However, according to M. Dygo, contrary to Western Europe, crisis
was caused not by a lack of land (density in the eastern part of Europe is greatly lower
than in Western Europe), but by the lack of innovations that could cover the basic needs
of the population, i.e. the applied production method reached its peak of capability in
regard to the population numbers. T. Malthus's ideas were also the basis for the German
historian W. Conze (1940) in interpreting the agricultural and population development

of Lithuania and Belarus in 16th-20th c. His point of reference was the Malthusian idea
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that any society has a "limited number of vacancies" and any ability to increase the
amount of available resources (e.g. by working a larger area of land or organising social
life more effectively) would only create conditions for population growth which would
later cause turmoil and conflicts. The main force behind all social processes were
political factors, caused by both upper and lower social layers. According to W. Conze,
in 17th-18th century in this region the increasing population was not being satisfied by
its increasing production volume (due to the inherited German tradition in the institute),
nor by a more effective social organisation. Therefore, only social conflicts and turmoil
could be the cause of population growth. S. H. Rijgby (2007), who criticised the
universality of Malthus's model in all European regions, used Poland and Lithuania as
an example. According to him, the growing population in the 16th c. not always
followed the population-resources model: a) population growth the previously
mentioned Languedoc region in France, as predicted by the population-resource model,
caused diminishing farmsteads, increasing prices, decreasing living standard and
eventually a demographic crisis due to inability to satisfy the need for food by the
growing population; b) the growth of English population encouraged progress in
manufacturing and the development of capitalism; ¢) meanwhile, growth in Poland and
Lithuania caused a shift in the relationship between land and work, which gave
landowners advantage over the peasants, while the latter had to submit to increasing
control and burden of obligations in monetary form and in kind, i.e. population growth
here encouraged serfdom relationships. In any case, the T. Malthus’s population-
resources model is possibly the most important model in explaining the population
dynamics in pre-industrial times (or at least when choosing the model as a point of
reference and (or) object of critique), therefore its compatibility with Lithuanian

empirical material is indeed to be encouraged.

Hypotheses, Material, Methods

In order to check whether the population-resources model can be applied to the
area of Lithuania between the beginning of the 1st millennium and the 18th c., the

following working hypotheses need to be assessed. First hypothesis: in long-term
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perspective, a negative relationship existed between the population size and living
standard, and thus also body height. That is, as the population quickly increased, the
height of the people decreased; as the population size decreased, height increased.
Second hypothesis: in long-term perspective, agricultural progress had no effect on the
living standard of the average person. Third hypothesis: in long-term perspective,

increasing population size would cause an increased death rate.

To achieve this goal, information was needed regarding three variables: the
development of population size, mortality and living standard. Information about
population development was gained from archaeological and historical data. Skeletons
stored by AHAAL supplied information about mortality and were analysed using the
RM methodology (as described in the second chapter of this thesis). Only this time the
likely value of the natural population increase during a specific period was taken into
account. The height of adults was used as an indicator of life standard. In order to assess
population height, maximum right (left, if the right one was not surviving) femur bone
length (MFL), which on average comprises approximately 26% of the maximum height
reached by a human being (Steckel, 1995). However, it was decided to not transform
MFL values into the maximum reached height of the person due to issues similar to age
ascertainment (for more see Konigsberg et al. 1998), i.e. MFL was used as an
approximate indicator of height and thus also the living standard. Also, it was decided
to only include data from male skeletons into the analysis, considering that a) the RM
methodology and demographic models used so far suited female populations less than
male and b) male bodies react to changes in the environment more sensitively compared
to females (Jankauskas & Kozlovskaya, 1999). In this thesis, it was decided to categorise
periods according to the surviving paleo-osteological material compared to more notable
population developments: 2nd-7th c., 7th-12th c, 13th-15th c., 15th-16th c., 16th-17th
c., 17th-18th c.

Review of the Results

The most significant findings are presented in Tables 6-10 and discussed

below.
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Table 6. 2nd-12th and 13th-18th c.

average values of male maximum femur length (MFL) with a 95% confidence intervals (ClI).

) Sample
Period ) MFL 95 % ClI
size
467.5—
2-12 209 470.6
473.7
448.6—
13-18 619 450.4
452.3
13-18
] 450.6—
(without 396 452.8
o 455.0
Vilnius)




Table 7. 2nd-10th c. and 13th-18th c. male life expectancies at age 20 (e(20)) at different values of the population natural increase

indicator (r). The values in bold are the most likely values at specific periods in comparison to other values provided in the table.

N Sample e(20), e(20), e(20), e(20), e(20), e(20), e(20), e(20),
size r=-2% | r=-1% | r=-05% |r=0% | r=05% [r=1% | r=15% | r=2%
2-12 225 24.4 26.7 27.9 29.1 30.2 314 32.5 33.6
13-18 1284 26.4 30.0 32.0 34.0 36.1 38.2 40.3 42.3
13-18
(without 892 28.8 32.1 34.2 36.3 38.5 40.6 42.8 44.8
Vilnius)
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Table 8. Calculated 2nd-18th c. average values of male maximum femur length (MFL) with a 95% confidence intervals (Cl) at different
periods. Results provided on the right side of the table do not include skeletons from Vilnius burial monuments. The values in bold are

the most likely values at specific periods in comparison to other values provided in the table.

Sample size Sample size
Period Sar-nple MFL 95 % ClI (without MFL (without
e Vilnius) Vilnius)
2-8 154 471.4 | 468.2-474.6 10 471.4 468.2-474.6
9-12 9 470.6 | 461.5-479.7 154 470.6 461.5-479.7
13-15 22 458.1 | 448.0-468.3 105 450.5 445.4-455.6
15-16 25 453.8 | 443.4-464.1 52 445.3 438.6-451.9
16-17 243 451.2 | 448.5-453.9 269 451.2 448.5-453.9
17-18 106 454.8 | 450.8-458.7 193 450.7 447.5-454.0
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Table 9. Calculated 2nd-18th c. male life expectancies at age 20 (e(20)) at different values of the population natural increase indicator
(r) at different time periods. The values in bold are the most likely values at specific periods in comparison to other values provided in
the table.

Period Sample | e(20), e(20), e(20), e(20), e(20), e(20), e(20), e(20),
size r=-2% (r=-1% | r=-05% | r=0% | r=05% | r=1% | r=15% | r=2%
2-8 187 24.7 27.4 28.8 30.2 31.7 33.1 34.5 35.9
9-12 9 23.9 26.4 28.1 29.6 30.9 32.6 33.8 35.3
13-15 141 28.3 31.1 32.6 34.0 35.4 36.8 38.2 39.5
15-16 64 19.9 22.5 23.9 25.5 27.1 28.8 30.5 32.3
16-17 236 254 28.8 30.7 32.6 34.5 36.5 38.5 40.4
17-18 235 27.2 31.3 335 35.8 38.2 40.6 42.9 45.3
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Table 10. Calculated 2nd-18th c. male life expectancies at age 20 (e(20)) at different values of the natural increase indicator (r) at
different time periods. Skeletons from Vilnius burial monuments not included in the analysis. The values in bold are the most likely

values at specific periods in comparison to other values provided in the table.

Period Sample | ¢(20), e(20), e(20), e(20), e(20), e(20), e(20), e(20),
size r=-2% | r=-1% |r=-05% | r=0% | r=05% | r=1% | r=15% | r=2%
2-8 187 24.4 27.4 28.8 30.2 31.7 33.1 34.5 35.9
9-12 9 23.9 26.4 28.1 29.6 30.9 32.6 33.8 35.3
13-15 20 31.1 36.8 40.0 43.4 46.9 50.3 53.8 57.1
15-16 39 20.1 22.6 23.9 25.3 26.8 28.3 29.9 31.4
16-17 197 25.3 28.8 30.7 32.6 34.6 36.6 38.7 40.7
17-18 121 32.0 37.5 404 434 46.5 49.6 52.5 55.4
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Changes of mortality tendencies in Iron Age Lithuania are difficult to assess
since empirical material is rather scarce, and archaeological burial monument
functioning periods are very much overlapping. Therefore, the paleo-osteological data
Is not sufficient for answering the question of whether at a certain time in the Iron Age
(from ancient to late Iron Age) Lithuanian population was caught in a “Malthusian trap”.
Judging from other archaeological data, it is likely that progress in manufacturing and
low population numbers during the Iron Age could have allowed avoiding the preventive
and positive limitations described by T. Malthus, i.e. a sufficient amount of food was
being produced, which allowed avoiding an imbalance between population growth and

resources claimed and required for feeding the growing population.

Meanwhile, the obtained results showed that in the period between 13th and
18th centuries the first and third hypotheses are compatible with empirical data: height,
living standard and population development tendencies match the predictions of the
population-resources model well. However, the development of mortality rates was not
strongly related to the standard of living. That is, the available data does not allow
accepting the third hypothesis. Therefore, it is likely that a large part of the causes of
death could be explained by different factors. At the same time, the findings show that
long-term developments in the population numbers were not caused exclusively by
changes in the mortality rates but we can also guess that a much more important role

was played by changes in birth rates.

Conclusions

Calculating the parameters describing the demographic development of past
population of Lithuania and conclusions drawn from them regarding the influence of
demographic processes on the people's standard of living and development of societies
according to the analysis of osteological data is only possible within the framework of

applied models and are very dependent on the method of data analysis. In order to



significantly contribute to the knowledge collected in this field, this thesis discussed
three main issues: a) the reliability and limitations of the Rostock Manifesto (RM)
methodology in paleodemographic research, b) compatibility of earlier Lithuanian
paleodemographic research findings with the findings made using the RM methodology,
and c) the interpretation of paleodemographic research findings within the framework
of the population-resources model, at the same time employing archaeological and
historical data. Some new, unexpected conclusions were made during the study, which
at the same time also confirm some of the previously known paleodemographic

knowledge:

1. While analysing the RM methodology, the following two major observations were

made on the limits of the theoretical capabilities of the method:

a. RM methodologies, described by Wood et al. (2002), Konigsberg et al.
(2002), do not allow for a reliable calculation of the age-at-death distribution
of the deceased within the framework of a stable population. Even if all other
necessary prerequisites of RM are satisfied, one can only expect to be able to
reliably calculate the age-at-death distribution in a stationary population (one
with a permanent, unchanging size) or a stable population, but only when the
natural population growth value is chosen in advance. Therefore, the

theoretical capabilities laid out by said authors are not entirely grounded.

b. The analysed empirical data shows that the biological uniformitarian
hypothesis in the analysed skeleton collections (DSC) with known age,
necessary for converting paleo-osteological information into population-
defining demographic parameter values, is not substantiated. In the historical
Spitalfields DSC, where 17th-19th c. London residents are buried, age-
related changes in the auricular surface were substantially slower compared
to corresponding skeletal changes in residents of Coimbra (Portugal) in the
beginning of the 20th c. and Lithuania in the end of the 20th c. Therefore,
choosing which DSC data regarding skeletal age indicators should be used in
paleodemographic research has a huge effect on the calculated values about

the past populations being studied.
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2. An even larger effect on the paleodemographic findings is had by the choice of
paleodemographic methodology. When comparing the findings of mortality
analysis on paleo-osteological material from the same Lithuanian archaeological
burial monuments using RM methodology with the findings of earlier studies that
were based on the “traditional” paleodemographic methodology that developed

before the 1970s, the following observations were made:

a. Contrary to what earlier research suggests, the majority of adults that lived
in Lithuanian territory would have had to at least live to be 50. That means
that these findings are much closer to the information provided by
alternative data - the historical demography of European countries in the
Middle Ages and contemporary history, and ethnographic research

findings on small hunter-gatherer and early-farmer populations.

b. Lesser differences between male and female mortality were noted than
suggested by earlier research. Also, no tendency for convergence of
mortality between sexes in older age (in the post-reproductive age of

women, i.e. in the age period after 45-50) was registered.

c. The findings made using the RM methodology do not allow confirming
that a positive linear dependency existed between settlement size and
mortality rate: the differences between cities (Alytus and Kernaveé) and
villages where insignificant. This contradicts the conclusions made earlier.
The only distinct differences in mortality were detected between Vilnius
and all other settlements, i.e. the age-at-death distribution of the deceased

in Vilnius burial monuments from 13th-18th c. is noticeably "younger".

d. Earlier Lithuanian paleodemographic research findings clearly indicate
the fact that the relationship between child and adult mortality was
fundamentally different compared to census data that began to be collected
in the 18th century in European countries and later other continents.

Meanwhile, findings made using the RM methodology are much more
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compatible and do not contradict the assumption that the mortality of

adults and children is stable.

e. However, this study showed that results estimated using the RM
methodology within the framework of a stationary population model
significantly differ from the collected empirical material, especially so for
females. Also, the choice of different DSC samples causes noticeably
different results. Thus, in reviewing the results, it is difficult not to draw
the conclusion that mere paleodemographic analysis of osteological data
is hardly useful (at least at this time) for finding accurate numeric
expressions regarding population mortality, birth rates, age distribution,

dynamics etc.

3. Afterapplying T. Malthus’s population-resources model to analyse the development
of the Lithuanian population size, its mortality and standard of life, the following

observations were made:

a. Changes in the body height and mortality trends in the Iron Age
(beginning of the 1st millennium - 12th c.) in Lithuania are difficult to
assess, since empirical material is rather scarce, and archaeological
burial monument functioning periods are very much overlapping.
Therefore, paleo-osteological data is not sufficient for answering the
question of whether at a certain time in the Iron Age (from ancient to
late Iron Age) the Lithuanian population was caught in a “Malthusian

trap”.

b. In the period between 13th and 18th centuries two of three tested
hypotheses (the first and second hypotheses) are compatible with
empirical data: height, living standard and population development
tendencies coincide well with the predictions of the population-
resources model. Periods from the 13th c. to the beginning of the 15th
c. and 15th-16th c. were the worst for Lithuanian residents. However,

the development of mortality rates was not strongly related to the
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standard of living. That is, the available data does not allow accepting
the third hypothesis. Therefore, it is likely that a large part of the causes
of death could be explained by different factors. At the same time, the
findings show that long-term developments in the population numbers
were not caused exclusively by changes in the mortality, but we can
also guess that a much more important role was played by changes in

fertility.
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DAKTARO DISERTACIJOS SANTRAUKA

Tyrimo objektas ir problemos

Lietuvoje ankstyvyjy populiacijy paleodemografiniais tyrimais susidométa G.
Cesnio iniciatyva, véliau daugiausiai prisidéjo R. Jankauskas, taip pat ir L. Kurila. Siy
mokslininky déka buvo surinkta ir i§saugota didZiulé Europos mastu skelety imtis 1§
skirtingais laikotarpiais datuojamy archeologiniy laidojimo objekty, o Sios medziagos
analizés déka akademiné visuomené¢ supazindinta su Lietuvos praeities populiacijy
demografiniais parametrais bei jy reik§me praeities tyrimuose. Sie tyrimai yra svarbiis
netgi istoriniams laikams — nepaisant turimy rasytiniy demografiniy saltiniy duomeny,
Lietuvos istorikai skyré labai mazai démesio veélyvyjy laiky praeities Zmoniy populiacijy
demografiniy procesy analizei, ypa¢ dviems i§ jy - mirtingumui ir gimstamumui.
Taciau galima iSskirti esmines Lietuvos paleodemografiniy tyrimy problemas,
dariusias jtakg Siam doktorantiiros darbui, iSkeltiems tikslams ir uzdaviniams atsirasti.
Paleodemografiniy tyrimy pradzia ir plétojimas Lietuvoje yra sietinas su Sios disciplinos
atsiradimu ir jsitvirtinimo stadija Siaurés Amerikoje ir Europoje. Tai yra tiksly
formulavimas ir metodiniai sprendimai Lietuvoje buvo ir yra formuluojami atsizvelgiant
1 pagrindiniy paleodemografijos teoretiky darbus, publikuotus iki XX a. 8-0jo
desimtmecio (imtinai) — laikotarpiu, kai antropologai ir archeologai buvo per mazai
susipazing su formaliosios demografijos pagrindais ir per mazai kritiSkai vertino
paleodemografijos teikiamy rezultaty patikimumga. Per paskutinius 30 ir daugiau mety
buvo jrodyta, kad aStuntajame deSimtmetyje susiformavusi ,tradiciné*
paleodemografinés analizés metodika néra tinkama transformuoti osteologinius
duomenis ] tiriamos praeities populiacijos demografiniy parametry reikSmes, nes
sistemingai suteikia labai abejotinus rezultatus. Todél Siuolaikiné paleodemografija
labai pakito ir toliau keiciasi nuo tos, kokia ji buvo praeitame Simtmetyje. Susizaveéjimas
salyginai nauja disciplina del galimybes Zvelgti daug Simtmeciy ar tiikstantmeciy atgal
1 praeit], drasios ir visaapimancios demografinés iSvados bei i§ jy iSplaukiantys
pastebéjimai dél praeities visuomenése vykusiy procesy buvo pakeisti griezta taikomy
tradiciniy metody kritika ir tiksliaisiais mokslais gristais bandymais spresti metodines

problemas. Dar daugiau, anksCiau minéti Lietuvos paleodemografijos tyréjai taike
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skirtingg metodikg osteologinei medziagai registruoti, pavyzdziui, renkant informacija
apie asmeny amziy mirties metu. Tai reiSkia, kad Lietuvoje néra atliktos Siuolaikine
metodika paremtos ir kartu sisteminés paleodemografinés analizés. Déel to turimy
Lietuvos paleodemografiniy ziniy patikimumas, jy interpretacija ir jomis paremtos

iSvados turi biiti tiriamos ir kritiSkai analizuojamos 1§ naujo.

Tyrimo tikslas, uZdaviniai, chronologijos ribos ir tirta medziaga

Atsizvelgiant j tai, Sio darbo tikslas yra Lietuvos prieSistorés ir istoriniy laiky
paleodemografiné analiz¢, taikant Siuolaiking ,,Rostoko Manifesto* (RM) modeliavimo
metodikg (Wood ir kt., 2002), bei interpretavimas archeologijos ir istoriniame kontekste.
Pagrindinis pristatomo tyrimo duomeny Saltinis yra Vilniaus universiteto Medicinos
fakulteto Anatomijos, histologijos ir antropologijos katedros Antropologijos
laboratorijoje (AHAAL) sukaupta gausi Lietuvos paleoosteologiné medziaga
(griautiniai suaugusiyjy asmeny skeletai), rasti dabartinés Lietuvos teritorijoje
esanc¢iuose archeologiniuose paminkluose. Nagrinéjamas chronologinis laikotarpis:
nuo [ tikstantmecio po Kr. pr. iki XVIII a. pab. imtinai — §iuo laikotarpiu yra datuojama
didzioji dalis Lietuvoje saugomy griautiniy skelety. Kadangi buvo bandoma jgyvendinti
tokio plataus masto studijg, remiantis unikaliu, bet netiesioginiu ir fragmentisku
duomeny Saltiniu, keliami keturi pagrindiniai darbo uZzdaviniai:

1. Apzvelgti paleodemografijos disciplinos raidg, kad biity iSrySkintos Siai

sri¢iai budingos esmings tyrimy problemos ir tendencijos.

2. Irodyti (arba paneigti), ar ir kokiose salygose pasirinkta paleodemografijos

RM modeliavimo metodika yra veiksminga rekonstruoti praeities
populiacijy demografinius procesus. Tam reikia atlikti kontroliuojamus
eksperimentus, taikant statistikos ir kompiuterinio modeliavimo Zinias.

3. Kritiskai jvertinti ankstesniy Lietuvos paleodemografiniy tyrimy rezultaty

patikimumag: atsizvelgiant | gautus $io darbo antro uzdavinio rezultatus,
1Sanalizuoti AHAAL saugomg empiring osteologing medziaga tam, kad

galima bty jvertinti, ar gauti demografiniai rezultatai reikSmingai skiriasi
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nuo ankstesniy paleodemografiniy tyrimy dél suformuoto priesistoriniy ir

istoriniy laiky Lietuvos demografinio vaizdinio.

4. Remiantis osteologinés medziagos analize, archeologiniais ir istoriniais
duomenimis jvertinti, ar interpretuojant ilgalaike Lietuvos gyventojy
demografiniy procesy ir rodikliy kaitg galima pritaikyti vieng i§ svarbiausiy
Europos ir Azijos istorinés demografijos tyrimuose taikoma ,,populiacijy—
iStekliy” modeli, pagrista T. Malthus id¢jomis, kuriame susiejami

demografiniai, ekonominiai ir biologiniai Zmogaus gyvenimo komponentai.
Darbo naujumas ir aktualumas

Darbo naujumas ir svarba visy pirma slypi modernios paleodemografijos
tyrimy koncepcijos taikyme turimai gausiai osteologiniai medZziagai, kurios rezultatai
turéty biiti svarbiis dél keliy priezas¢iy. Pirma, manau, kad jgyvendinus darbe keliamus
tikslus bei uzdavinius darbo rezultatai prisidés suteikdami sistemin} pagrinda
demografiniy ir sociokultiriniy procesy Lietuvos praeities populiacijose tyrimams,
modeliavimui ir interpretavimui. Kartu tikimasi, kad unikaliis paleoosteologiniai
duomenys ir paleodemografiniy tyrimy svarba bus labiau pripazinti Lietuvos praeities
ir demografijos tyréjy. Iki Siol paleodemografiniai tyrimai buvo arba per menkai Zinomi,
arba gana skeptiskai traktuojami kity sri¢iy specialisty. Taciau taip pat tikimasi, kad $i
studija paskatins tyréjus, kurie ateityje analizuos Lietuvos bioarcheologinius duomenis
ir atliks paleodemografines analizes, kur kas daugiau démesio skirti demografijos
pagrindams ir paleodemografijos metodinéms problemoms. Trecia, studijos rezultatai
turéty sudominti jvairiy Saliy tarpdisciplininiy sri¢iy praeities tyréjus, nes atliekant darbg
buvo glaudziai dirbama su jvairiy sriciy aukstos kvalifikacijos specialistais, atsizvelgta

1 jy patarimus.

Pagrindiniai ginami teiginiai

Apibendrinant galima pasakyti, kad darbe yra ginami $ie pagrindiniai teiginiai:

1. Apskaic¢iuojami demografiniai rezultatai pagal osteologing palaiky analize la-

bai priklausomi nuo taikomos metodikos principy, nes nors Sis duomeny
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Saltinis yra unikalus, taciau yra tik netiesioginis demografiniy duomeny
Saltinis. Todél paleodemografiniai rezultatai (bent jau kol kas) gali suteikti
vertingos informacijos apie tam tikras ir ilgalaikes demografines praeities ten-

dencijas, bet ne patikimai jas atspindincias konkrecias skaitines iSraiSkas.

2. Todél paleodemografiniai tyrimai iSsiskiria j dvi ir $iuo metu pakankamai
atskiras sritis: techniniy-metodiniy problemy kélimas ir jy sprendimas, ku-
riems yra skiriamas didZiausias pagrindiniy §ios srities specialisty démesys,
ir bandymus paaiskinti gaunamus rezultatus platesniame istoriniame (placigja

prasme) kontekste.

3. Dél riboty duomeny, Siandien didziausia paleodemografiniy tyrimy nauda
atsakant j klausimus, susijusius su kaip ir kodél keitési praeities gyventojy
demografiniai rodikliai bei kokig jtakg tai turé¢jo jy gyvenimo lygiui ir
visuomengs raidai, reikéty kliautis ne ,,patikimesniais ar tikslesniais* demo-
grafiniy skaitiniy iSraiSky skai¢iavimo btidais, kurie leisty daryti pagrjstas in-
dukcines iSvadas, bet teoriniy modeliy ir darbiniy hipoteziy, apibiidinanciy

pasirinktos praeities Zmoniy gyvensenos aspekty veikima, tikrinimg.

ISvados

Praeities Lietuvos gyventojy demografing raidg apibiidinanciy parametry
apskaiciavimas ir jy pagrindu daromos i§vados apie demografiniy procesy jtaka zmoniy
gyvenimo lygiui bei visuomenés raidai pagal osteologiniy duomeny analizg¢ yra
jmanomi tik taikomy modeliy rémuose ir yra labai priklausomi nuo duomeny analizés
metodikos. Siekiant reikSmingai prisidéti prie Sioje srityje kaupiamy Ziniy,
doktorantiiros tyrime buvo nagrin¢jamos trys pagrindinés problemos: a) Rostoko
manifesto (RM) metodikos patikimumas ir apribojimai paleodemografinuose
tyrimuose, b) ankstesniy Lietuvos paleodemografiniy tyrimy rezultaty suderinamumas
su rezultatais, gautais taikant RM metodika, ir ¢) paleodemografiniy tyrimy rezultaty

interpretacija populiacijos—istekliy modelio rémuose, kartu pasitelkiant archeologinius
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ir istorinius duomenis. Tyrime buvo gautos kai kurios naujos, netikétos, bet kartu ir

patvirtinancios kai kurias anks¢iau zinomas paleodemografijos Zinias, iSvados:

1. Analizuojat RM metodikga buvo padaryti Sie du svarbiausi pastebéjimai,

apribojantys teorines metodo galimybes:

a. RM metodikos, apraSytos Wood ir kt. (2002), Konigsberg ir kt. (2002),
neleidzia patikimai apskaiCiuoti mirusiyjy amziaus skirstinio stabilios
populiacijos rémuose. Net jei yra tenkinamos visos kitos biitinos RM
prielaidos, galima tikeétis patikimai apskaic¢iuoti mirusiyjy amziaus skirstinj
tik 18 stacionarios (nekintancio, pastovaus dydzio) populiacijos arba stabilios
populiacijos, bet 1§ anksto pasirinkus populiacijos natiiralaus prieaugio
reikSme. Taigi, minéty autoriy iSdéstytos teorinés galimybés néra visiSkai

pagrjstos.

b. Analizuoti empiriniai duomenys rodo, kad biologinio pastovumo prielaida
(angl. uniformitarian hypothesis) tirtose zinomo amziaus skelety kolekcijose
(DSK), kuri yra bitina norint konvertuoti paleoosteologing informacijg i
populiacijy, apibudinan¢iy demografiniy parametry jver¢iy reikSmes, néra
pagrista. Istoringje Spitalfields DSK, kurioje palaidoti XVII-XIX a. gyvene
Londono gyventojai, ausiniy pavir§iy amziniy poky¢iy tempas buvo daug
létesnis, lyginant su atitinkamais XX a. pr. Coimbra (Portugalijos) ir XX a.
pab. Lietuvos gyventojy skelety pokyc¢iais. Tod¢l pasirinkimas, kuriuos 18§
DSK duomeny apie skeleto amzinius rodiklius naudoti paleodemografiniams
tyrimams, turi didZiulg jtaka apskaiiuojamoms skaitinéms reikSméms apie

tiriamas praeities populiacijas.

2. Dar didesn¢ jtaka paleodemografiniams rezultatams turi  skirtingos
paleodemografinés metodikos pasirinkimas. Lyginant ty pac¢iy laidojimo Lietuvos
archeologiniy paminkly paleosteologinés medziagos mirtingumo analizés
rezultatus, taikant RM metodika, su ankstesniy tyrimy rezultatais, paremtais iki XX
a. aStuntojo deSimtmecio susiformavusia ,,tradicine” paleodemografijos metodika,

gauti Sie pasteb&jimai:

65



PrieSingai nei siiilo ankstesni tyrimai, didzioji dalis Lietuvos teritorijoje
gyvenusiy suaugusiyjy turéjo sulaukti bent jau 50 m. Tokiu biidu, Sie
rezultatai yra kur kas panaSesni ] alternatyvig duomeny teikiamag
informacija — viduramziy ir naujyjy laiky Europos Saliy istorinés
demografijos ir medZiotojy-rankiotojy bei zemdirbiy mazy populiacijy

etnografiniy tyrimy rezultatus.

Skirtumai tarp vyry ir motery mirtingumo buvo pastebimai mazesni, nei
sitilo ankstesni tyrimai. Be to, nebuvo fiksuojamos ly¢iy mirtingumo
supanas¢jimo tendencijos vyresniame amziuje (poreprodukciniame

motery laikotarpyje, t. y. vyresniame nei 45-50 m. amzZiaus laikotarpyje).

Gauti rezultatai, taikant RM metodika, neleidzia patvirtinti egzistavus
teigiamos ir tiesinés priklausomybés tarp gyvenvietés dydzio ir
mirtingumo lygio: skirtumai tarp magdeburginiy miesty (Alytaus ir
Kernavés) ir kaimy buvo nezZymiis. Tai prieStarauja anksCiau gautoms
iSvadoms. Aptikti tik rySkiis mirtingumo skirtumai tarp Vilniaus ir visy
kity gyvenvieCiy, t. y. XII-XVIIl a. Vilniaus laidojimo paminkly

mirusiyjy amziaus skirstinys buvo pastebimai ,,jaunesnis®.

. Ankstesniy Lietuvos paleodemografiniy tyrimy rezultatai liudija, kad
rySys tarp vaiky ir suaugusiyjy mirtingumo buvo fundamentaliai
skirtingas, lyginant su nuo XVIII a. pradétais rinkti Europos ir véliau kity
zemyny Saliy suraSymy duomenimis. Tuo tarpu rezultatai, gauti taikant
RM metodika, yra kur kas labiau suderinami ir neprieStarauja prielaidai,

kad suaugusiyjy ir vaiky mirtingumas yra pastovus.

Vis délto Sis tyrimas atskleidé, kad apskaiciuoti rezultatai, taikant RM
metodika, stacionarios populiacijos modelio rémuose reikSmingai skiriasi
nuo surinktos empirinés medziagos, ir ypa¢ tai pasakytina apie motery
populiacijos dalj. Be to, skirtingg DSK iméiy pasirinkimas lemia
pastebimai skirtingus rezultatus. Todé¢l apzvelgiant Siame skyriuje gautus

rezultatus, sunku nepadaryti iSvados, kad tik osteologiniy duomeny
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analizé vargu ar yra naudinga (bent jau Siai dienai) gaunant tikslias
skaitines iSraiSkas apie populiacijos mirtingumg, gimstamumg, amziaus

pasiskirstyma, dinamika ir kt.

3. Taikydami T. Malthus‘o populiacijy—iStekliy modelj, aiSkintantis Lietuvos

gyventojy skai¢iaus, mirtingumo, gyvenimo lygio raida, uzfiksuoti Sie pasteb&jimai:

a. Ugio ir mirtingumo tendencijy kaita gelezies a. (I tikst. pr. — XII a.)
Lietuvoje yra sunku nustatyti, nes empirinés medziagos néra daug, o
archeologiniy laidojimo paminkly funkcionavimo laikotarpiai labai
persidengia. Todél atsakyti j klausimg — ar tam tikru metu gelezies
amZiuyje (nuo senojo iki veélyvojo gelezies amziaus) Lietuvos
populiacija buvo pakliuvusi i ,,Malthus‘o spastus* — paleoosteologiniy

duomeny nepakanka.

b. Laikotarpyje tarp XIII ir XVIII a. iSsikeltos dvi i$ trijy (pirma ir antra)
hipotezés, skirtos patikrinti taikyta modelj, derinasi su empiriniais
duomenimis: Gigio, gyvenimo lygio ir populiacijos raidos tendencijos
gerai sutapo su populiacijos—istekliy modelio prognozémis. XIII-XV a.
pr. ir XV-XVI a. buvo prasciausi laikotarpiai Lietuvos gyventojams.
Taciau mirtingumo raida nebuvo labai susieta su gyvenimo lygiu. Tai
yra turimi duomenys neleidzia priimti iSsikeltos treCios hipotezeés.
Todel tikétina, kad didele dalj mir€iy prieZasCiy reikéty aiskinti
skirtingais veiksniais. O kartu rezultatai rodo, kad ilgalaikés gyventojy
skaiCiaus raidos nebuvo lemiamos tik mirtingumo pokyciy, bet ir

spétina, kad kur kas svarbesnj vaidmen;j vaidino gimstamumo poky¢iai.
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