GHEL 1PEAES 1 BsRIYdde) 4
ool

LN ad

(08 0 §-9) BUPRY|Y —e—
(vequn) ojuodelap - = — .
Q.
(jeany) ojuodelapy —e— mm
;,T
“__“ o
8 W
v B
S

‘pajoodd saxas uonusp Aejixen
'suonendod uaamiaq uosLBdIN) (S80S § JEUjol) Jeam Ylo0] *§-2 2°f 2inbiy



Palacopathological examination of the skeletal sample from the rural cemetery of
Metaponto revealed that apart from patholagical bone changes rather commonly secn
1o most archaeological human skeletal material, the specific pattern of pathological
s1gns suggesied the presence of specific systemic diseases (Honneberg et al. 1992,

Henneberg and Henneberg 1994, 199€a). Among more commaoa sigos of diseases
were arthritie changes found on vertebrae of some 78% of individuals with skeletons

sulliciently preserved foc such observation. Dtirer commod pathological conditions
included traumsz. Pathotogical changes of bone structure such a3 porotic thickening of
a skull were found in 11 mdividuals (Henneberg and Henneberg i958a). This
specifie (ype of changes cen be induced by various anaemiae. An inhented (oo of
anaemia which produces such changes i called thalassemia. Thalassemia is commen

it the Medileranean region and is agsocialed with malaria. (s exisicoce 113 the past

was detected in skeletal series from Greeos, Turkey, Cyprus, Egypt and from many
y including Puglia, Cale ¢glabria and L ucania, the three regions bordering

I ﬂl | ]
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cata and Metaponio { Angel 1966, Menim 1970, Angel 1972, 1584,

Ascenzi and Balisleri 1977, Grmek 1989, Kiple 1995). In the same skeletal sample
another systemic and infectious disease with specific pattern of bony changes has

been detccted { Henneberg ¢! al. 1992, Henneberg and Henneberg 1994, 1998a;.

Sclerutic thickening of the skull, as opposed 10 the porotic changes, with cariessiooa

[T - l-.. waramww ol b

on the skuli surface, periostitis on ong bones, specifically on titd

tibiae {sabre shin) and specific deformzticns of tooth enamel, suggest st the presence af
tnonLas 1085 Schultz of gl 19000,

ireponematesia (Steinback 1976, Ortner and Putscaar 1750, 5
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The presence of signs of two serious pathological conditions in the rural
population represented by a skeletal sample, suggests that they lived in a very

stressful environment and that their health was generally poor.

Dental health partially reflected these harsh conditions. The frequency of linear
hypoplasia was high among rural Metapontines (78%) and it could be associated with

the presence of systemic diseases rather than with common nutritional problems
(Neiburger 1990, Wood 1996). The statistically significant difference in the
frequency of linear hypoplasia between the entire sample and the group of individuals
with bony signs of treponematosis, seems to support that expianation. The coiony of

Metaponto produced food and exported agricultural crops from which the wealth of

exchanged food with the city improving the variety in their diet with marine
components, as it has been shown by analysis of carbon isotopes (Henneberg et al.

1995). The high frequency of dental caries, of periapical abscesses, moderate
frequency of periodontitis, often heavy calculus and moderate dental wear, reflect a
dental health typical of agriculturists (Hilson 1996, Larsen 1995, 1997).

Within the studied historical period tooth size of the rural Metapontines
diminished . This phenomenon may be explained by selective pressures mainly
associated with the economy changing from hunter-gathering to mixed, and then to
an agricultural one. In the Mediterranean region the reduction in tooth size was rapid
(Frayer 1978, McKee 1984, Macchiarelli and Bondioli 1986, Formicola 1987,
Calcagno 1989). In the rural sample the trend was possibly enhanced by a change to

amore intensive and monocultural type of farming in later centuries (Carter et

al.1985. Carter 1992} In contrast th antial increase over time in the
-1785, Carter 1992). In conirast ticre was

frequency of caries, hypoplasia and periodontal disease.
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anaemia, particularly with thalassemia, from Neolithic times (13%) through middie
Bronze age (8%) to Classical times (1%). He assumed that malaria directly linked to

thalassemia in the Mediterranean region could also decline. However, later in
Hellenistic and Roman Age the increase in malaria was noted in Europe and also in
Greece with the rise of the sealevel and water tables (Angel 1972b). The same author
also observed a parallel increase and decline in longevity associated with diet and

e S vigEl L .REqRiX

climatic changes, and possibly with changes in the pattern of diseases (Angel 1972a).

While increase of water tables in Metaponto was confirmed archaeologically (Carter
1998a) no major changes in the frequency of pathological signs on bones, in dental
diseases and no change in mortality in the rural population were observed through

time (Henneberg 1995, Henneberg and Henneberg 1998a).

4.32. Dental health of the rural population of Metaponto as compared to the

urban population

e rural and urban

=4

Different patterns of dental diseases were observed in

R Antremmecal o T £ » PR 2.9 i
) UNES. rrequency U1 Calies was i

wwmsmmwi& Periodontal conditions were worse in

the city than in the rural population. While the city enjoyed greater wealth than the

rural mp]gmmmm@culnml products from the farms, the urban diet

was enriched with sugars from expensive honey and other expensive but rich in
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carbohydrates foods such as some rare agd mere expeosive cereals - That in turn

incressed caries frequency and incidence. [n general, it stems that the dental health of

irequency of linear hypoptasia in the urban popuiation could indicate greater
exposure to infecious diseases in crowded urban environment. [t could be alzo
expected that the peneral hygiene in the city was poorer than that in the rural
envircarnent . During this historical period, Greek cities had an open scwage system,

which was a source of many infectious diseases. The open sewape system enuid

affect the quality of drinking water in the city and increase dianhioca rmong chiidren,
Diarthoes is ane of the diseases which can affect Irequency of linear hypoplasia

them the rural people apd could afford teeat more sophisticated and better prepar
sofler foods than the rural people. He found more crowding and rotations in the
urban (han in the rural poapulation. According to Angel less selective presavre on the
masticatory appatatus becanse of softer food 164 to greater frequency of dental
ancmalies, [n Metaponto there was no difference in crowding and rotahions between

the urban and rural population.

433, Dental health of the rural poputation of Metaponto as compared to other

Italian znd Eurapean populations, and woHd-wide.

Prevalence of dental diseases among rural Metapontines was similar or even
higher than among peaple whe lived tnder the extreme conditions. Frequency of

P B - e e T T
_'I.Ll.flluFEl'h-ﬂ.l o, Wd

enarmnei hyp-up]n;ia, m}l}r accepbcd a5 an indicaiDr o1

highet than amoop 17th-19th century American and Caribbean slaves (T'able 4. 24]-

4} (Cormuccing et al. 19685, Keiiy and Apged i

experienced hardships during childhood than hunter-gatherers and than agriculturists
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than nomadie population from Ra’s al Hamra-5in Omen (Table 4.241-4). Recently

published data o POUETY hypoplasia amon apous populs

world-wide show B0-100% frequency (Table 4.241-4) as & ot unusual finding
anymore. This high frequency of enamel disiurbances is attribisted to increased
Pepuiation density and the increased fisk of infectious diseases. The classic example
of extremely different conditions smd similar frequency of enamel hypoplasia came
{from Roman sites Lucus Feroniae and Portus Romae (Manzi et al. 1997), Slaves in

rurad coviremment, and middie class people in the city, experienced simitar hardships
during childhood. The rural Metapontines had very similar resulis to these two

Fopulalions. The most logical explapation for the high frequency of hypoplasiain
both rural and urban populatinas in Metaponta would be the preseace of infeclious
diseases and an increased risk of epidemics in the crowded environment of the city,
Rural Metapontines had itigh frequency of caries, bt it was comparabe wilh
many populations of simélar economy (Table 4.231-8 and 4.231-9). Frequencies of
pericdontal disease, periapical abscesses, calculus and dentsl wear in the rurai

M:tapmm. show, in peneral, similarities to other cooval populations in the region,

ﬂf"’“ml hvnondasia i'!'! ardizls in & m&ﬂﬂn are na lonear

with biological disxvantage. Such reaction of the human body is

séen rather as an adaptation to the environmental conditicas and a proof of survival

{Woal 1996), Angel (1972b) suggested similar inlerpretation of bigh frequency of
Porolic hyperostosis in L.ema as an adaptaticn lo malaria
Findings in the rural and also in the urban populaticns in Metapanto ssen ko

Agree with such interpretaticns.
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5. PART II. Affiliations of the people of the rural Metaponto based on

dental traits

5.1. Introduction

There is enough historical and cultural evidence that the population of Metaponto in the
6th-3rd BC was of Greek culture and most probably of Greek ori gin (Dunbabin 1948,
Boardman 1973, Adamesteanu 1974, 1990, Cartledge 1993, Carter 1990a,b, 1998a). The
Greek settlers founded their city in the territory previously occupied by Italic populations. In

the archaeological survey of the rural area surrounding the city, Greek pottery and other

artefacts either produced in mainland Greece or Greek in style, were found in large quantities
along with the artefacts produced by local people (Carter 1990, 1998c). Rural ral buri

were used by people who, in majority, buried their dea
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remains unclear. Historical documents described v.

relationships in Metaponto during the colonial times. Coexistence of both populations in the

same territory or in close vicinity to each other, went through friendly and co-operative phases

990b, Descoeudres 1990, Carter 1998c). To

as well as violent and warring phases (Carter 1

© whatextent the turbulent history of colonisation could influence the biology of the population

mains to be answered.

of the colonists and the colonised re

Despite the abundance of cul tural and historical evidence it is even more difficuit to teli to

what extent the Greek and Italic people in rural Metaponto coexisted biologically. Some of the

burials at the rural necropoleis contained artefacts of indigenous and Greek origin (Carter

1990a, 1998a). Was that because the families were already of Greek and Italic mixture or

families gradually adopmmwsmmmdmisﬁesey{esi

pulation of Metapontines the same as the urban

because the Italic or Greek

without biological mixing? Was the rural po

population? Were the people from Metaponto biologically different from other Italic
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populations surrounding the Greek colonies at the time of Greek expansion in Southern Italy ?

Were the Metapontines closely related to their ancestors from Greece?
According to the archaeological and historical evidence, the rural territory of Metaponto

was owned by arist ic families from the city (Adamesteanu 1974, Carter 1998a). The

owners often lived on the farms or commuted regularly between the city and the farms. Did
the farm owners bury their relatives at the rural cemetery or in the city? Many of the burials at
the rural cemetery were of considerable wealth (Carter 1998a). Judging by the style of the
burials and the grave goods, without going to a great detail, the rural and urban necropoleis
were not much different from each other. Perhaps the biggest difference was observed in the

greater number of large and expensive cist tombs found in the urban cemetery, (Carter 1998a).

Because there were almost twice as many more females than males buried at the rural

necropolis it has been suggested that the most expe isive

used to bury the most important citizens of the Metaponto colony. Among them were owners

of the farms, and maie members of the Gree ietv whose families were buried at the rural

cemetery (Henneberg and Henneberg 1990b, 1998a). It could be expected that the urban

people were even wealthier than their rural ne ighbours as the city flourished on trade.

Unfortunately, the skeletal remains from the part of the urban cemetery with the most elaborate

—e'tsﬁombswerﬂmtpfesewedb%eaﬂ%ewvators and not available for the study.

Some of the questions related to the affiliations of the rural Metapontines could be

answered by comparing biological metric and non-metric dental characteristics between

populations and testing the following hypotheses:

1) If the Greek colonists lived on the farms and buried theirdead at t

their biological characteristics should not be different from those of the urban people.

U'l al

2) An alternative hypothesis would be that the peopl

mostly local Italics or servants who were assimilated into the Greek culture but biologically

closer to Italic populations in this region.

3) If the Greek colonists influenced the local people not only culturally but also

biologically, after centuries of COha’bitaﬁeﬂ—aﬂd*PQSSib]e mixed marriages, their biological
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characteristics should be closer to the local population of indigenous people, or should be

4) Assuming that the third hypothesis is true, and that the rural people were less mobile

, the rural population

should show closer biological affinities to the Italics than to the urban population of merchants

_ and traders with closer contacts with Greece.

5) Because Greeks occupied the Mediterranean region for several millennia their
biological affinities should be obviously closer to coeval populations in the Mediterranean
region than to other populations world-wide. The same should be true for the rural

Metapontines when compared to the population from Mediterranean region and worid-wide.

5.2. Statistical methods

hirty two metric and 44 non-me i

relatedness between rural and urban Metapontines and between Metapontines and other

populations.
Bucco-lingual (BL) and mesio-distal (MD) diameters of permanent teeth for 16 groups

were used for calculations of biological distances between populations (Table 5.31-1). Data

ach group were pooled together.

Several statistical methods could be applied to test similarities and differences between

1 relatedness or divergence between two populations could be
metric or metric traits (Sciulli 1979).

described by means of comparison of their non-
£ -metric traits on teeth were tested with Chi-

rences between frequencies of non

squared test. Student’s t-test was used to test differences between metric characteristics

observed on teeth. Bonferroni statistical procedure was applied to lower the effect of type I

error derived from comparisons of many variables from the same population (Miller 1966).

= 11 e ek
The Bonferroni procedure controls overall errot tet

pairwise comparisons to the experimental error rate divided by the total number of tests.
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Biological affinities between populations could be described using multivariate methods

{Mahalanohic 1030 Dnnrncn 1084 Qiavanld 1973 10’7’7 p:nn acan and Coanridar 1Q77Q
VYNNG A s IJ, A7 ¥ AjiRAw s“ll (23 S 4V Y \/Uullllu\'l a7 ’U,

AATASMSIRINIUUVLO 150V, 4 VIILUDV 1701y WJ)

based on metric data, is the Mahalanobis’s D2 derived from Euclidean distance and corrected

for covariances between characters. Calculation of this distance requires a large sample of
individual data from compared populations on which covariance matrix has to be calculated
(Mahalanobis 1930, van Vark and Howells 1984, Henneberg 1984). In the case of Metaponto

the rural and urban dental samples were rather small to construct a reliable covariance matrix.

Another reason why this method was not chosen 1s that most of the comparative data from the

literature were presented as mean values and standard deviations while individual data for

L] 1.1
calculation of covariance matrices were not available:

It could be debated which of the multivariate methods based on the mean values for
calculation of biological distances would give the most objective result (van Vark and Howells
1984, Henneberg 1984). Most of the methods do not eliminate all factors influencing the

results simply because of the nature of the biological characteristics and the nature of

hus, the results obtained with any of them

hed of Penrose’s ceneralised distance was chosen to calculate
AKX - =T T e

ek WA A WasS

biological distances between the urban and rural populations from Metaponto and between

wide (Penrose 1954, Henneberg 1984, Steyn and

Metapgntineg and other popu ulations world-
Henneberg 1997).
The Penrose’s generalised distanc

e contains two components called shape and size. The

generalised distance value corrected for size was used as the total measure of divergence

between populations. The results were tested for

estimates for computing confidence interval limits (Henneberg 1984).
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The generalised distance was calculated according to the formula (after Henneberg

1984 and Steyn and Henneberg 1997):

where C4H

C2p - generalised Penrose’s distance

C2u - shape distance

C2Q - size dlstance
d - difference between means of a particular character in two compared samples,

divided by a standard deviation of this character
N - number of compared characters.

The component called shape (C2y) is the geometrical representation of morphological

characteristics which, in case of teeth most probably include characteristics such as the shape

of individual teeth (proportion of various diameters to , metrical proportions of

individual teeth in relation to each other in the single set of teeth, and the actual size of the

d size (C2Q) is the geometrical representation of size, thus it most

ooth diameters alone. The difference in tooth size between the

emoved by calculation of the generalised Penrose’s distance (Czp).

This method standardises for size and then, in case of dental samples from Metaponto,

— hastwo advantages. Standardisation for tooth size eliminates or at least diminishes the

influence of evolutionary changes in tooth size which occurred over time as it was reported for

_ populations in the Mediterranean region (Frayer 1978, Caicagno 1986, Ma

Bondioli 1986a,b, Formicola 1987). At least theoretically, the method also allows for

combining the data for females and males together and broaden the possi

with data from the literature where often tooth size means are presented only for both sexes

1 l_

combined (Carr 1960, Tal and Smith 1981, LuKacs lemphill 1991, Mac

1995).

n order to justify further xes combined the Penrose’s

generalised distance was calculated between female and male samples from Metaponto.

The author is aware of the fact that the proportion of females and males in the sample

from any population may distort the results of a comparison between two samples with sexes
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combined despite the standardisation for size. Unfortunately, in many of the dental samples

availab _ P
vailable for comparisons th

(mostly loose teeth in the sample not associated with the rest of the skeleton) or there is

unequal number of males and females in the sample excavated from the site.

le teeth in the sample is unknown

In order to present the results as objectively as possible and for their careful

interpretation the Penrose's generalised distances were calculated for females and males

separately where possible and for sexes combined to enlarge the number of available

comparisons with dental samples from populations world-wide.
Mean values and standard deviations are used to calculate the Penrose’s generalised

distance instead of individual measurements, thus making the method simple and easy to
apply. This procedure also allows comparisons with wide range of populations for majority of

which only the mean values were published.

The m WmmrmﬂmmemMﬁm between variables, thus the

inter-correlation between dental diameters within an individual dental arcade may enhance the
results of biodistances between compared populations. In practice, only Mahalanobis's D’
method based on individual measurements includes appropriate corrections. Other methods
either only partially eliminate the influence of inter-correlation or, as Mahalanobis's [‘)Z ,

require individual data for comparisons and are much more complicated in use than the

Penrose's generalised distance method without being completdyﬁ'eerofpfoblem&(v&n%k
and Howells 1984, Brace et al. 1984, 1991, Larsen 1997).

—Bmm@fﬂwﬁehaeobgimmﬁml from Metaponto, the availability of

comparative data and of its simplicity the Penrose's generalised distance seems to be an
this study. despite its shortcomings.

optimal method for assessing the biologicai affinities in this study, despit ortconmun,

Both bucco-lingual (BL) and mesio-distal (MD) diameters are usually used in calculations
riate methods. However, the breadth measurement is

F 3P PPN - 1V
ot mumgu..al distances with multiv.

regarded more reliable for mterpOpulatlonal comparisons because it is less affected by dental
dental wear is known and it is similar for both the rural and urban

wear (Frayer 1978). While
samples from Metaponto (Figure 4.27-4 and 4. 27-5), for most of the other populations used

sis the dental wear is unknown thus, its effect on tooth size is
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difficult to assess. In this situation the use of only bucco-lingual measurements in the
calculations seems to be a logical choice for most of the comparisons.
To pre-empt any dispute whether only BL. or both BL and MD measurements should be

used in the calculation gical distances, in this study Penrose’s generalised distances

were calculated twice for each pair of compared populations depending on availability of the
data. In the first calculation only BL measurements of all teeth were used for comparisons.
The second set of data, used for calculation of distances included both BL. and MD
measurements of all teeth. In both calculations measurements from the left and the right side of
the jaw were pooled together. In other comparisons the data for females and males and from
both sides of the jaw were treated either separately or jointly. Dental samples from other
populations were selected according to their geographical location, time and sample size.

. R ) . e e e IV SV I S ahia o Farner T
Samples from the sites dated to stmilar time as Metapoito ana ol H

and from the Mediterranean region were the main data used for comparisons. To contrast the

resuits of comparisons within the Mediterranean region,

around the world and from various times in history were also compared with the dental sample

PIS I & gN

of rural Meiapontines.

The multivariate Mean Measure of Divergence (MMD) was used to compare the non-

WMns (Berry and Berry 1972, Sj@vold 1973). The

procedure for calculating MMD, its variance, standard deviation and standardised MMD

M&swasadopted@lohnsﬂn@ﬂd Lovell (1994). The frequencies of traits were first

angularly transformed according to the procedure recommended for small sample sizes (Green

and Suchey 1976, after Johnson and Lovell 1994).
The formula for arscine transformation was:

© = 1/2sin"! (1-2Kk/(n+1)) + 1/2sin1 (1~ 2 (k+1)/(n+1))

where:  k = the observed frequency of the trait,

n = the number of individuals for which the observation of the trait

was possible.
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The MMD value was calculated as follows:

O, = the angular transformation of the sample for the ith trait
n;; and ny; = the number of individuals observed for ith character
in samples 1 and 2

Var ppvp = (2/12) 2( 1/ (g + 0.5) )+ ( 1/ (i + 0.5))2
Var yyp = variance of MMD

SD mmp = VVarvmp
SD v - standard deviation

The variance and the standard deviation were calculated according to the method of
nson and Lovell 1994). Standardised MMD values were

recommended instead of MMD values as they provide better evaluation of relative distances

sizes (Sofaer et al. 1986). These were calculated by dividing the

y its standard deviation. Standardised value greater than 2.0 indicated a

<
S
5
(4]

o

__ significant difference at the 0.05 level (Sjgvold 1973).

5.3. Results and interpretation

5.31. Dental metrics

le sizes for bucco-lingual (BL) and mesio-

e s}
i

. R PP UL SR ey
Mean values, standard deviations ana

distal (MD) measurements for each tooth category in the rural population of Metaponto (sides

. . <urements of dental diameters for a comparative
ined) are shown . u

urban sample are presented in Table 5.31-2.

T ’ risons of dental measurements mean values for
The results of Student’s t-testcompa

females and males from the rural sample are shown in Table 5.31-1a. All 32 dental diameters
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of females were smaller than those of males clearly showing the direction of the size difference
between sexes. However, the statistically significant differences in tooth size between sexes

occurred only for fifteen characteristics. When the Bonferroni procedure was applied by

vel, the number of statistically significant differences dropped to

six. All six differences between sexes were in the bucco-lingual diameters. The results have

demonstrated that the females had smaller teeth than males in this dental sample but the

differences between sexes were also rather small.

The Penrose’s generalised distance was calculated for mean values of females and males
from the same rural sample as tested with the Student’s t-test. The value of the C2p was small
(0.042) and was not statistically significantly different from zero. The result suggested that

besides sheer size there is no difference between females and males in the set of metric

(Y]

P 9
L SIZT pivoviiw Lo ]

characteristics used. To demonstrate further ih

not influence the Penrose’s generalised distance the mean values of dental diameters for

females were diminished by 0.2 mm each and then the distance between the females and the

males was calculated again. The result of the second calculation of the C2p was similar to the

s tatistically significant. Lack of the significant Penrose’s

previous one (0.043) and also 1o
generalised distance between the females and males of the same population which differed

~ significantly in the size of their teeth, indicates that the calculation of the Penrose’s

generalised distance eliminates the influence of overall size differences while comparing

~ geometry of dental metrics (Tables 5.3 1-1a and 5.31-1b). These resuits justified the use o

this multivariate procedure to samples where data for both sexes were combined.

5 . PR LU
The results of calculation of Penrose's generalised distances

(sexes combined) including rural-urban comparison are presented in the Table 531-3 and
fi

Table 5.31-3A. Examples of calculations of the Penrose

compared populations and the statistical tests of the calculated distances are presented in the

Tables 5.31-10 and 5.31-10A.

The distance between the rural and urban populations measured with Penrose’s

WMons was statistically significant (Table
o

5.31-3). The Penrose’s distances calculated for the rural Metapontines and coeval populations
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from Alfedena in the central part of Italian peninsula and from Pontecagnano (near Salerno)
were not statistically significant. The rural population from Metaponto also did not differ from
the earlier Italic populations from Sala Consilina (Salerno) and Osteria dell’Osa (near Rome)

and from populations dated later than Metaponto from Lucus Feroniae and Portus Romae

(both near Rome) as indicated by not statistically significant Penrose s distances. Statistically
significant Penrose’s generalised distance was found between the rural people from Metaponto
and Minoans from Cnossos (Crete) whose culture influenced first Myceneans and then
Greeks. There was a time difference of a millennium between both samples.

Among Penrose’s generalised distances calculated for the rural sample from Metaponto
and 21 other populations, and based only on BL measurements, the distances between all six

populations from Italy and the rural Metapontines were not statistically si gnificant.

e distant from most of the populations chosen for

$
o
-t

The rural Metapontines

comparisons from parts of the world other than the Italian peninsula. The Penrose’s distances

ranhical location of the compared populations and the

(2
St GpraivRs A

differences in time between them (Table 531-3, and Table 5.31-3A.).

veen the rural and the urban populations measured with Penrose’s
generalised distance based on 32 dental dimensions (BL and MD combined) was not

_ statistically significant (Table 5.3 1-3A) although its numerical value was not much smaller

than that for the distance based on BL dimensions only. The distances between the rural

3

Metapontines and two coeval populations from Alfedena and Pontecagnano in

statistically significant. The distances were also insignificant between the rural population and
R

results were in agreement with previously obtained results when using only BL measurements

in calculations. The distances between the rural Metaponto and the two earlier populations, the

9th-7th century Osteria dell Osa and Sala Consilina based on 32 metric characteristics were

—saﬁmc—an—ﬁcmwrtﬂableé%). This result was opposite to that when only BL

measurements were used in calculations of distances.

——The rural Metapontines were close to the Sarai Khola population from Pakistan dated to

the 3 c. BC as it was indicated by the not statistically significant Penrose’s generalised
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distance. The distance was not significant whether only 16 BL diameters or all 32 BL and MD
measurements were used for distance calculations (Table 5.31-3 and Table 531-3A). Perhaps
this result was an accidental one because the sample from the Sarai Khola site is smaller than

r comparisons and could represent an extreme fraction of a large population. On

the other hand, the Greek language belongs to the group of Indo-European languages, and
Greeks were believed to come to the Mediterranean region from the unidentified place between
Caucasus, India, Iran and Europe (Boardman et al. 1991). Thus, the close relationship of the
rural Metapontines to the people from Sarai Khola could have some biological explanation.
This interpretation, however, should be approached very cautiously.

Another unexpected result was obtained for the comparison between rural Metapontines

and Mediaeval Swedes when calculations were based on 16 BL. measurements (Table 5.31-3).

The Penrose’s distance was not statistically significant.

somewhat greater when both BL and MD measurements were used in the Penrose’s method

n those two geographically isolated populations who

r-7-%
WV Wil VAAIw

lived almost two millennia apart, shown by the Penrose’s generalised distance, could be a

es in Europe. It was well documented that the teeth of

various populations, and in particular among Europeans and in the Mediterranean region

 became smaller through time (LeBlanc and Black 1974, Frayer 1978, McKee 1984,

Macchiarelli and Bondioli 1986, Formicola 1987, Calcagno 1986, 1989, Brace et al. 1991).

_ Greaterdistance observed between the rural Metapontines and Mediaeval Swedes after

including MD measurements into calculations of Penrose’s distances supports the notion of

. . CIG I | el and
microevolutionary changes. These changes probably ¢Iibidtt

&
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tooth shape and the metric proportions between the teeth in the individ

because the calculation of the Penrose’s generalise

as it was shown above.

ther explanations co ible- i i changes in tooth size were

particularly fast in the Mediterranean region (Macchiarelli and Bondioli 1986, Formicola

————1987)-Evenif the reduction-in-tooth size slowed down with intensive agriculture, as shown in

Nubia (Calcagno 1989), the ongoing process could compensate for the “time difference”
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hetween poputations with slower and faster microevolytionary changes. The similar procesces
conld lake place conesrning the evolutionary changes in tooth shape and other characteristics,
Then it would show that populations were cloge biologically when in fact 1bey differed and

were at different stages of mictoevolutionary changes. However, the looth wear factor

imnfluencing the MDD dimeogsions, and thus influepcing the results capnot be tarally excluded as

responsible for the discrepencies in results from both calculalions, because pepulations may

differ in paiterns of dental wear,
irrespective of rheir signifteance, ail Fenrose’s genemlised distances were pumericatiy

smal! indicating only slight dilfersnces in denlal dimensions belween popul ations.

The Penrose’s peneralised distances were alse iateulaied sepamtely for females and miales
and the results are presented in Tables 5314 and 53|-4A and Tables 5. 3t-5and 5.31-54

rural gnd urban females when based on 16 BL measuréments. Thc rural makes did not ditfer

froin males from the four indigepous samples from [taly. They seemed to be related to males
lrom the cocval sites of Alfedena and Portecagnano end, to 2 ¢. BT Portus Romae and Lycus
Feroniae, As in the total dental sample, the rural males did not show differznee from
Mudiacval Swedes but were distant from Mesolithic Y igoslavs and carlier Chinese { Table

5.31-5, 'Table 5.31-5A). The rural females were closely related tey three of 1he Italian samples
but were statistically significantly distant from the fernales from Lucus Ferontae when only the
BL diamcter was used for comparisons. According to the erchacol ogical cvidence, the Lucys

Feroniae sample consisted of generally poor people belteved 1o be manuat workers, slaves and

sorvants (Manzi et 8. 1997) and whe colld have come from a very distant areg of the Roman

Empire. The famates differed from the Chinese, the Mesolithic Yuposlavs and also from

Medizeval Swedes. The distance betweer the aral and the rban fenales from Metapontoe was

whean baced on bath BL and MDD measurements.

LT =

The distances between the rural females and other ltalian populations became statistically

“t when the Penmse’s generalised distances were bused on buth Ri.and MD
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measurements. Males remained close to most of the Italian populations where the distances
were based on both BL and MD measurements. They showed a greater distance to the coeval
population from Alfedena when the calculation of the distance was based on BL and MD

measurements as opposed to the non significant distance based only on BL diameters.

153 i viiiwaALwS rr L

Macchiarelli and Salvadei (1985) showed that the people from Alfedena had their anterior
dentition worn disproportionately faster than the posterior dentition. The wear of anterior teeth
was also faster than in other coeval populations. The authors suggested that the teeth were
used as tools. This unusual dental wear pattern could explain the significantly greater distance

between the rural females and females from Alfedena and between the rural males and males

from this archaeological site when distances were based on both BL and MD measurements.

This observation suggests that indeed, the BL measurements are more reliable for

comparisons between populations.

In addition to the Penrose’s distance, the females’ and males’ mean values of tooth

diameters for the entire dental samples were compared between the rural and urban

populations (Tables 5.31-6 and 5.31-7). The urban females had generally smaller teeth than

risons between mean values for 32 dental

s of compari

the rural females. The resu

characteristics (16 BL and 16 MD diameters in 16 tooth classes) were statistically significant

 for22characteristics as tested with Student t-test . Among them 21 differences indicated

smaller diameters in the urban females (Table 5.31-6). When the Bonferroni protection

__ procedure was used setting the error rate to the error value divided by 32 comparisons, then

the number of statistically significant differences in tooth diameters between the rural and

Erences ii

urban females dropped to nine, with six significant diff

All nine significant differences indicated smaller teeth in the urban females. The urban males

also had smaller teeth than the rural males but on 32 characteristics were the

differences statistically significant. When the Bonferroni procedure was applied accepting as

significant differences at the <0. ere was no difference in tooth

size between rural and urban males. This may bea reflection of smaller sample sizes for

males. All of the smﬁsﬁcd{y—s}gﬂﬂ:}e&ﬂt—diﬁemces in males indicated smaller tooth diameters

in the urban males (Table 5.31-7)-
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The entire rural dental sample was divided into two sub-groups A (7th-5th ¢.BC) and B
(4th-3rd c. BC) according to burial dating and sex. Mean values and standard deviations were
calculated for 64 characteristics separately for A and B time groups and for each sex and then

ared between A and B groups. The statistical significance of the differences was tested

with the Student t-test (Tables 5.31-8 and 531-9). The Bonferroni statistical procedure to
trol an overall error was also applied.

Both females and males showed changes through time in the tooth size. Females showed
more changes than males. Among the 64 compared characteristics (teeth from the left and right
side compared separately), 53 differences between A and B groups of females suggested that
teeth became smaller with time by up to about 8% of their size, but only 9 differences in tooth

diameters were statistically significant (Table 5.31-8). Among males 37 differences between

~A

~Aln
U Ll

1aiiges

tooth diameters from A and B groups indicat

only two of these differences were statistically significant (Table 531-9). The less significant

changes in tooth size through time among the rural males than in the rural females, could be

due to a much smaller sample size for males than females, but other explanations were also

th size through time disappeared when stricter

criteria of the Bonferroni procedure were used to control the possible error.

The Penrose’s generalised distances were calculated separately for sub-samples of rural
females from burials dated to the 7th-5th c. BC and to the 4th-3rd c. BC and for the urban

_ females(Table 5.31-4 and Table 5.3 1-4A). The rural sub-sampie of femaies from 7th-5th c.

BC was statistically significantly distant from the urban females, while the sub-sample of

females from later dated burials was closely related to the urban i

the same for both time sub-samples whether the calculations were based only on BL. diameters
d

nn di
.

o~ AL e wwrn
or on both BL and MD measurements. SINCe tEIe was 1

sample was small no Penrose’s distances were calculated for sub-samples of males.

[t seems that the nncroevoiutimyehgngesiniommwever small, were already

observable in the rural population in the relatively short time of three centuries, if the results of

the Bonferroni test were ignored: Other explanations of the differences between the two time

groups could not be excluded. It is possible that the earlier colonists freely mixed with the

240



local Italic people while later the contacts ceased. This explanation could be supported by
greater Penrose’s generalised distances (standardised for size) between rural and urban
females and the lack of differences between rural and urban males. According to Spence

who studied residential patterns in urban Teotihuacan (Mexico), females displayed

¥ )y vV ax =Sll 11T C

greater variability than males because they came from outside the territory of the male
population. In the case of Metaponto it could be also true that the rural families had greater
numbers of female servants and slaves who were buried together with the owners of the land.
The servants and slaves could have come from local and also from very distant groups.
Historical sources suggest that until the end of the Sth century Metapontines had rather
friendly relationships with indigenous people. Instead, the city participated in Greek political

conflicts supporting Athens in the Peloponnesian War as the only Greek colony of Magna

n

Grecia (Carter 1998a). In the fourth century BC Metaponto was at war with n i

indigenous groups and then in the third century BC with Romans. As the result of the

nto was punished for its support of

£ - _.4. AAAAA B Meta

complicated politics, in the fourt i Century

Athens by the victorious Cleonymus of Sparta who invited the local Lucanians into the

). If the migratory element in the chora was the males, it is

Az <

interesting that there were no differences in dental characteristics between urban and rural

— malesand also-no difference through time.
ics described by

The lack of the difference in the size of teeth and other characteristi

~ Penrose’s generalised distance between the rural and urban males couid

:0 of females and males at the entire rural cemetery Pantanello used

have yet another

explanation. The sex rat

over three centuries, was statistically s gmﬁcantly different fro

ratio (Henneberg and Henneberg 1990b, 1998a). Almost twice as many females as males

were buried at the rural cemetery (1.88 females to one m jale). Similarly, imbalanced sex ratio

towards a greater number of females (1.83:1), statistically significantly different from the

biologically expected 1:1ratio, was found in the skeletal sample preserved from the urban

). The missing part of the male population

\

cemetery Crucinia (Henneberg et al. in preparation

from both urban and rural ried in the more elaborate tombs from

xamination. According to the

which the skeletons were not available for anthropological e
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classical archaeologists the elaborate cist tombs were used for burials more often in the earlier
centuries than later during the existence of the Greek colony in Metaponto (Carter 1998). If the

Greek owners of the farms were buried in the city in these tombs, the remaining male

al necropoleis in the earlier centuries (7th-5th ¢. BC) could have been of a

mixed Greek and Italic origin. It has already been mentioned that in the earlier period of
colonisation there was enough evidence to support the view of friendly relationships between
the Greek colonists and the indigenous people in the chora (Adamesteanu 1990, Carter
1998¢). Migration of Lucanians to the city in the 4th century BC enriched the urban population
with local biological element. Thus, the lack of differences in the tooth size and other

characteristics described by the Penrose’s generalised distance between the rural and urban

males within the span of the three centuries could be a result of at least two processes. The

effect of selective archaeological practices was su

1pert
between the local people and the colonists in the first period of the history of the rural

@
Q
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=
o
3
Q
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o
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5
o
B

noroad,
A

Metaponto. This resuited in the partially artificial incre

sample of males. The migration of the local people to the city, biological contacts between

populations, and the artificial effect of selective ar chaeological practices, would result in

counterbalancing the differences or changes in the tooth size and shape between rural and

~ urban males from the later period of Metaponto history.

clear difference was found in the tooth size between the rural and urban

On the contrary,
_ females and the dentition of the rural females suggested changes through time (Tables 5.31-6

second part of the Metaponto history the rural females seemed

and 5.31-8). Moreover, in the
to be more closely related to the females from the city than in the earlier centuries

colonisation as shown by the results of the Penrose’s generalised distance where influence of

tooth size was eliminated (Table 5.31-4A). The disappearance o1

between the rural and the urban females with time could be an expected result of mixing of the

local and the colonist gene pools. 11us, isti

than males, could reflect the process of integration of the local people and the colonists over

10

the centuries of colonisation in this regio
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Table 5.31-1. Tooth measurements: BL (bucco-lingual) and MD (mesio-distal)
diameters. Rural Metaponto (Pantanello, Saldone, Sant'Angelo).

Right and left sides combined.
Females
BL MD
Tooth N x s N b ¢ s
1 72 7.21 0.46 70 8.46 0.50
Ul2 71 6.38 0.47 6% 6.52 0.57
uC 94 8.17 0.51 92 748 0.46
UP1 98 8.65 0.55 95 6.56 0.43
up2 99 893 0.55 96 6.50 0.44
UM1 93 11.24 0.52 88 10.17 0.61
UM2 98 10.94 0.57 93 9.40 0.63
UM3 52 9.97 1.09 52 8.76 1.10
LI1 66 6.06 0.43 65 532 0.40
Liz 72 6.33 0.46 71 5.90 0.52
115 7.62 0.55 108 663 046
LP1 114 7.50 0.55 111 6.70 0.56
1P2 oR 7.92 0.58 99 6.93 0.46
LM1 80 10.46 0.46 82 10.90 0.71
LM2 108 10.01 0.61 106 10.50 0.67
LM3 75 9.75 0.80 74 10.34 1.10
Males ‘
Ull 34 7.26 046 — 34— 856 — 064
UI2 40 6.41 0.45 38 6.63 0.55
ucC 47 8.40 0.63 45 7.60 0.53
~ uvm® 5 901 030 53 6.80 0.42
UP2 53 9.16 0.54 54 6.71 044
UM1 50 11.65 0.53 52 10.44 0.58
UM2 49 11.40 0.75 48 9.70 0.82
UM3 48 10.89 0.95 46 9.08 0.95
LIl 42 6.14 0.46 36 5.43 0.48
LI2 38 6.49 0.46 33 6.01 0.48
LC 65 7.95 0.54 62 6.75 0.47
LP1 65 7.78 0.53 60 6.74 0.50
LP2 56 8.19 0.53 54 7.07 0.51
LM1 53 10.62 0.55 47 11.02 0.65
LM2 61 10.35 0.64 58 10.79 0.71
LM3 39 10.04 0.73 40 10.59 0.80
tandard deviation

244



Table 5.31-1a. Comparison of tooth size between females and males from rural Metaponto.
BL (bucco-lingual) and MD (mesio-distal) measurements.

A. Females B. Males

Tooth N x s N x 8 t-test Jevel
BL

ull 72 7.21 0.46 34 726 046 05174  ns
uR 71 6.38 0.47 40 64l 0.47 03199  ns
uc 94 817 051 47 84 063 2312 >0.05
UP1 98 865 055 51 901 0.5 -3.8825 >0.001
up2 99 893 055 53 916 054 24562  >0.05
UMI 93 1124 052 50 1165 053 44346 >0.001
UM2 98 1094  0.57 49 114 075 4.1076 >0.001
UM3 52 9.97 .09 48 1089 095 44383 >0.001
LI1 66 6.06 0.43 42 614 046 09086  ns
LI2 72 6.33 0.46 38 649 046 -1.7189  ns
LC 15— 762 0.55 65 795 054 -3.8702  >0.001
LP] 114 7.5 0.55 65 778 053 33002 >0.01
LP2 98 7.92 0.58 56 8.19 0.53 -2.8476  >0.01
LM1 80 1046 0.46 53  10.62 0.55 -i.801  ns
LM2 108 10.01 0.61 61 1035 064 33981 >0.001
LM3 75 9.75 0.8 39 1004 073 -1.8745 s
MD

818 70 8.46 0.5 34 8.56 0.64 -0.8618 ns
UI2 69 6.52 0.57 38  6.63 0.55 09581 ns
ucC 92 7.48 0.46 45 7.6 0.53 -1.3526  ns
UP1 95 6.56 043 53 68 042 3.2603 >0.01
UP2 9% 6.5 0.44 54  6.71 0.44 27787  >0.01
UM1 88 10.17 0.61 52 1044 058 -2.5584 >0.01
UM2 93 9.4 0.63 48 9.7 0.82 23926  >0.01
UM3 52 8.76 1.1 46 908 095 -1.5158  ns
LI 65 532 0.4 36 543 048 -1.2184  ns
L2 71 59 052 33 601 0.48 -1.018  ns
LC 108  6.63 0.46 62 675 047 -1.6147  ns
LPI 111 6.7 0.56 60 674 0.5 -04598 ns
LP2 9 693 0.46 54 7.07 051 -1.7191  ns
LM1 82 109 071 47 11.02 065 09449  ns
LM2 106 10.5 0.67 58 1079  0.71 -2.5785 >0.01
LM3 74  10.34 1.1 40 1059 08 -1.2564 ns

N - number of teeth, x - average, S - standard deviation
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Table 5.31-1b. Penrose's distance beiween females (A) and males (B) in rural Metaponto
BL. and MD diameters.
: . Total
I1 Max - BL 791 726 046 0.1493 0.1909 0.0416 -0.1087 0.0118
2 638 641 047 -0.06383  0.0041
C 8.17 84 051 -0.45098 0.2034
Pl 865 901 055 -0.65455 0.4284
P2 893 9.16 0.55 -0.41818 0.1749
Ml 1124 11.65 0.52 078846 0.6217
M2 1094 114 0.57 -0.80702 0.6513
M3 997 10.89 1.09 -0.84404 0.7124
It Mand-BL 606 614 043 -0.18605  0.0346
2 633 649 046 034783  0.121
C 762 795 055 0.6 036
P1 75 778 055 -0.50909 0.2592
P2 792 819 0.58 -0.46552 0.2167
Mi 1046 1062 0.46 -034783  0.121
M2 10.01 1035 061 -0.55738 03107
M3 975 1004 08 03625 0.1314
I1 Max - MD 846 8.56 0.5 -0.2 0.04
12 652 663 0.57 -0.19298  0.0372
C 7.48 76 046 -0.26087 0.0681
P1 6.56 68 043 -0.55814 03115
P2 65 671 044 -047727 0.2278
Mi 10.17 1044 0.61 -0.44262  0.1959
M2 9.4 97 0.63 -0.47619 0.2268
M3 876 9.08 1.1 -0.29091 0.0846
It Mand-Md 532 543 04 0.275—0.0756
12 59 6.01 052 -0.21154 0.0447
C 663 675 046 -0.26087 0.0681
Pl 67 674 056 -0.07143  0.0051
P2 693 7.07 046 -030435 0.0926
Ml 109 11.02 071 -0.16901 0.0286
M2 105 1079 0.67 -0.43284 0.i873
M3 1034 10.59 1.1 -0.22727 0.0517
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Table 5.31-2. Tooth measurements: BL (bucco-lingual) and MD (mesio-distal)

diameters. Urban Metaponto (Crucinia). Right and left sides combined.

Females

BL MD
Tooth N X s N X s
Ul2 42 '5.95 0.58 41 6.32 0.68
UcC 68 7.91 0.51 67 7.40 031
UP1 64 8.55 0.61 63 6.48 045
upP2 60 8.64 0.51 59 6.33 045
UM1 69 10.99 0.52 70 9.80 0.50
UM2 61 10.78 0.66 59 8.82 0.86
UM3 48 10.44 0.96 49 844 0.92
LI1 53 5.69 047 52 5.06 0.44
LI2 63 6.18 04 63 5.63 047
ILC 76 7.44 0.53 76 6.4 037
LP1 69 735 0.51 69 6.58 0.38
LP2 64 7.77 0.58 63 6.76 0.44
LM1 66 10.09 0.53 65 10.54 0.53
M2 &4 9.65 0.53 79 10.29 0.56
LM3 60 9.27 0.74 60 9.84 0.82
Males
Ull 41 7.12 0.53 41 830 0.59
U2 46 6.27 047 47 6.39 0.60
ucC 59 8.48 0.53 60 7.62 0.44
UP1 59 8.93 0.67 59 6.77 0.40
Uup2 54 9.05 0.75 54 6.64 0.47
UM1 59 11.38 0.50 60 10.10 0.49
UM2 59 11.29 0.75 58 9.26 0.70
UM3 31 11.04 1.00 33 8.80 0.89
LI1 37 5.88 0.62 31 5.25 0.59
L2 46 6.26 0.41 44 5.68 0.40
LC 64 7.87 0.58 65 6.70 0.41
LP1 66 7.52 0.55 66 6.68 0.41
LP2 58 7.99 0.54 59 7.00 0.54
LM1 60 10.39 0.42 58 11.09 0.53
M2 66 10.03 0.54 67 10.55 0.69
LM3 69 9.76 0.59 67 10.64 0.66

N- number of teeth, X - average, s - standard deviation
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