e |

ol

9t

9t

e M §)30]
%

S6€

3%
8

8

011

109}

(4

I9712380) pajjood i

DSTOUT PUO
144 6511
8’1 8ELS
9’1 816
*%C'C 665 €1
*9'€ €
880
€0 11
$8T L
(44 v
(A%
8¢
% Sfenpiatput
£>uanbaay N

'suone[ndod snouea §uow

_ (S661) 'Te 30 seu1ny

as Jaddn Ajjeistp-orsaws poon

(6L61) eA33pIeH

(LL61) uowneg 29 j0g o]

(1L6

(1L61) T8 19 1oej0g

(6L61)
(6961) uniod %

(€961) UIHOD) pue UNSIfy]

(Pe1) e 13

(L661) 'Te

W

B)BD UMO

B)BP UMO

3dInog

S1O-0ulg

B [393) pac

1314

% AOqZ
1) Jloom

IeyAey
O[BSIATY

snyyaig

19 TZURN

P paystqnd ayy woaj pajeno
pa: A18uons pue padeys 8ad jo serousnbag - ,,

sueissniojog
SO[BUI UBISLIE]

AND 3%e I[eS ‘SUOULIO]
remey jo uoneindod

D ke

SpoN
PO
PO
OPOA

epeuE)) ‘(y1joo[3])sownisy

SUUL]

sUBOHOWY

PON

BJOSAUUIA] ‘SJUIPNIS UBILISWY

PO

D4 9 T ‘(e1oeg elos]) snyuog
AV ° T ‘9e1uoiay snon|
adv 2 61 ‘sunualoy

D€ 9 T-L ‘steosnng

qg°CL

ojuode)dA] ueqan

DL €9

ojuodeyapy [ean.a
uonemdog

Teys 3ad jo Aouenboi] * p-z¢'s aqey,

279



SIIRI) OLIOWI-UOT / UO PISBQ 4
§118J) OLJOW-UOU @] UO PIseq

- v€69°9 699 89981 € YT ot s¥epebeN

(420 0Y) - 8evL'0 LE66TT [4474[4! ¥9BUWOY sSNUO]

€600 ¢e0'0 - LY66'6T L90ETPE %JBTUOIS] snonT|

€00 620°0 100 - obeS €l souodeidpy wequ()

6200 620'0 €100 100 - «0yuodela] Tesny
(b661)

TI9AOT] 29 uoSTYOf (L661) T8 310 IZUBN (LE6T) 'T8 10 1Zue|y BJBp UMO BIBP UMO 30§

gpebeN oBWIOY Snpod  9v[uoIa] snon'] oyodejay ueql)  ojnodejoy [emy sojdureg

‘suone[ndod a1y JoJ (j8uoBerp 9y} 9A0qE) SUCHIBIAID
pIepuess 19} pue [euodeIp 943 mo[oq (CIAIA) 29USSISAIP JO SAINSBIW UBILL PISIPIEPUEIS JO XIIBIA 'S-Z€'S AqB.L

280




1820°0- 6L000°0 LISZO0 STELSY'T 0
V'O TH000'0 $T0T0°0 S8STLY'T 0
95°0 T+000'0 $Z0TO'0 P8O00L0 8
€600 79000°0 S8PZ0'0 8L666T'1 I
80'0 79000°0 S8YZO'0 6ZHPE0- €

TI00-  9€000°0 YO6I00 65691°1 14

8L660°0 1S000°0 9TTO'0 90R6L'0- S

LIL60°0 LLOOO'O €8LTO0 9T098E0 9

SLSTI'0 $SO00'0 SSETO'0 9LLELIYO 6

€€50'0- ¥8S00'0 SP9LO'0 LIS8KY0 8

€120°0- LYDOO'0 SS1Z0'0 SSPPIS0 €

#€100°0 1 ‘0 801200 PLIVI'T-

S€ST0'0 911000 T¥E00 THSS9'0- I

PLY0'0- 9VE00'0 88500 €10SE0-

191680 ‘0 1S920'0 68ZI1°0- €
Z0'0- TLOOO'0 89Z0'0 T1669LI'1

EP0 ‘0 ¥S620'0 S66T61°0 4
6V1°0 SLO00'0 9PLTOO TL8PIO-

70'0- '0 LOE0'0 E€ELTOV'O T
NN NOLLOMIO0D
AIANI | FZIS F1dNVS 7 VIGHL] VIGHL

(7)ba1y 3ren

'sjlen) OUAW-UOU [ejuap g uo paseq ojuodelspy wioy suonendod weqin pue Jeins oy JoJ (JAA JO UONBINO[RD) '9-TE'S

LL 0 SO TN prilisojoiq
€01 14! V6 X
€01 0 b6 A uwroned 940018 TN
6L L I8 X
6L v 18 A woned aa00I8 TN
(44! (4 86 s TN
LS 9 68 S TW sdsnd jo JaquinN
8 0t 29 u
Y01 14 1L Id sdsnd [en3uij jo JaqunN
67 o) €2 a8pu A1085900¢ [eISIp JUUER))
86 (4! L8 ¥y IN
86 8 16 v TN sdsno jo sequnN
€9 8¢ 123 SOpeI3 [[e (e jren s,Ij| 9
e T €€ a8pu L10ssaooe [elsip aumme)
69 11 (4] f[oIaqm) 2utue?)
06 ré €9 Jostour [erdle] padeys 8o4
L L €9 Josrour Jerse] 1addn ueosnng
08 1 44 99 U
€L St 8¢ 11| 3umpaoyg
(N) o215 (N) o218
reny ueqin 'syien)
(%) bazy 1ren
Topes'el NN dS
9¢9010'0 as
£11000°0 (AANW) dVA
SILPTO €151
JqeL

281



LTESO'0- | SPBSO0'0 ISYOLO'0 6ST96T0 LISSHHO 8 € 8 28pu K10859008 [ersTp suIE)
POSE0'0- | 6661000 STLPPO'0 61S986'0 9918880 € w s (Z1) suonejoy
- TOYLLT'0 | L9STOO'0 S990S0'0 198L80  SHOIONO + 8¢ T (4%

SVZITI'T  LhPP00'0 $89990°0 11Z06€T SSSKOC0O 0 o1 TN omuosejopy
T6S0ST'0 | 99K000°0 I8STZO'0 6L08ST'0 9TOLOL'0 1€ L1 € TN

85610°0- | 9940000 18STZ0'0 SOLYBY'O ISP6ZS0 €T +€ TN

L6ISOT'0 | 99K000°0 18SIT00 €28IES'0 SVITOT0 1T + TN

IE1Z0°0- | 99¥000'0 1SSTZO'0 19086L0 SSHHIS0 ZI €1 v N

IPET000 #0000 1801200 2660  TvLIVI'T L v TN

IVEI00°0 | #0000 1801200 T66'0-  PLIVI'T- 8 b T sdsno o saquimpy
PISTO0- | €9T100°0 L6OPED'0 €09TTHO LELSOS'O 91 T (L-5) sdsno (q

[SESTO0 | €91100°0 L6OVED'0 9TITV'0-  THSY9'0- 8E

§opead [[e (B Jren s I[joqe
8ELP0'0- | TOPE00'0 9€88SO'0 LILSY'O- EI0SEQ- T

IRBLRBIBBRRRRRRARRY

RREBBIAIEaTbbb b

LO9TS8'0 | €0L000'0 1S9Z0'0 LEISOSO t6 1 € 3[oraqmy our
6L9T0°0- | 81L000'0 86L920°0 ISSPLI'T T669LI'T T Jostout [exsje| padeys 33
100ZEY'0 | €L8000°0 TPS6Z0'0 POETLBO S66I61°0 L ré Jostout [essyef 1addn weos
19S6¥1°0 | ¥SLO00'0 9PLZO0  ZEOTLTO TLSP T 4|
9TTT0'0- | TY6000'0 6690€0'0 E€8SP6Y'0 E€ELIOV'O ST z 11 | Sumpaoyg
6109S0°0 | ILTPOO'0 6VES90'0 1L90BET T6ZZEO'T O SuBuipg
AN NOILOTIOD (N) 9z1s (N) ozs (0€
AIQNI HZIS TTANVS T VIFHL 1 VIFHL ueqin) Teany :
() basy 3ren () baay ren
EIECST ay
LES000
SO-dL (W)
LESTT'0
‘siren) QEDE-EE an_u 2 vnﬁan mco_um._zmo& Swn pue felng 05 .uo.w sz mo _aomum_sﬁdmv .huﬂm.mw 9 &w.—.

282



881700
8L610°0
896SLY0
195100~
6LV695[0
LEOE600
£C1010°0
6£PS800
$0T10°0-
LS000°0-
L6S6S0°0
LSTYLO0
610€0°0-
L99L60°0
SSLSTI0

6780000
Y6L000°0
100070

170000

170000

L19000°
LI
LT
£9¢
118
|45
1S
6to6
SLU
1339

- E-E-E-E=-N-E-N-N

(Panunuo)) “s)ren SUIPUI-UOU [B)UIP HE UO P

1088C0°0 SYPIOV9'0 PEETLO
LI8ZO0 ¥8SLO'O- 9PLIT'O-
PP0T0'0 LST8IL'0 8STLY'1
Y000 9189L°0- L'0-
¥Z0C0'0 810891 L0
6V8YZ0'0 ¥€9956°0 8 1
6V8YT0'0 LL6EBTO LEO
6V8YC0'0 TLI00- 6Lrbeo-
IP0610°0 TITESTT 65691°1
09TT0°0 TSSTET 15 A
T09TC0°0  STT8YY0 PEL'O
T09CT0°0 TLETV'O- e6VEL'O-
9€90€0'0 SLISO'0- €0°0-
PEBLTO'0 SSLICO'0 9T098E0
SSCET0'0 €8I990'T 9LLELSO

I 1L 14! L9 ZupmoId pue suoneoy
€ S9 Sy LL TN Pprfisojorg
I 6 0 €01 X

P6 o8 €01 +

b6 81 €01 A uwened ar00i8 TN

18 ! 6L X
€ I8 Y4 6L +
4 18 13 6L A uped sa0018 TN

86 14 (41! s TN

68 0 (8 9 N

68 14! L8 Yy 1IN

68 €L L8 S T | sdsno jo JaqunN
£ LS 6¢ SL mouny renideg
€ 9 4 8 (41

V5 61 POl Id sdsno fenduy| jo JoquinN

s8q suonejndod ueqin pue [eInI oY J0y (TN JO UOnENI

D "L-CES dqe L

283



YZSET0'0 60PPE0°0 €€99TZ' T STELSY'T 1 op 0 L TN | PII£1s0303
105P6S°T LO6TTO'0 9TSPI'0-| 8STLY'T| €F SL 0 I X
96500°0- LO6ZTO'0 686950 | ¥8000L'0 LI SL 81 01 A wonedoacosd g
PEPESED ISOSE0'0 6681L9°0 8L666T] 8 4 I L X
9ZL00°0- ISOSE0'0 11S°0- | 6THPEDT €€ 44 € L A woned 9A00i13 |
T1$00°0- 891200 8TLED'] 6S691°'T S 8L 14 1 S N
60120°0- CETVTO'0 €66L°0- | €6VELO: 1S 6S € S T sdsno jo saquin
8TLI0 9TTETO'0 68YSES'Q 91098€0 L LS 9 u
ELVPET'0 T66CT0'0 S6S9LO'T 9LL6LIO b vL 61 I Id  sdsno [en3ur] jo sequm
LPLOT'O 962190'0 1€€6S8°0 LISSHP'D b o¢ 8 4 28pu K10ss900e [BISIp ourUe
61796'1 IS8LTO'0 €T965°0- SSHPIS0 b 9 € v TN
$€990°0 65200  LPSYP'I-| PLIPI'TT €9 €9 v TN sdsna o sequin
TTI¥80'1 SIMTPO'0 8S6S0P'0 TPSSO0r 11 LE 1 €9 sopeid [fe (2 Ired) s,1[joquae
STETO'0- P0€80'0  19S01°0- €10SE0- O 81 143 98pLr AI0Ss300E [EISIP SuTUE
S620°0- 61V€0°0 YL61'O- | P6STI'0r OF 0s 6 69 9[oJeqm surue
S0ZT0'0- 18200 990SST'T 1669L1°T 1 8¢S € 06 Jostout jeise] padeys 8ag
LOTLEDD T12€€0'0 ¥]I8SH'0 S66T61°0 b1 Is 6 w Jostoul [exare| soddn urosnayy
PIOTIT'T 6€TES0'0 86T0E6'0 TL8VI'0- T T 08 4|
860088'0 TIPPSO'0 8EPEIE'T €ELIOV'O 0 T (4 €L 11 | Suresoys
aNIN NOLLOFII0D (N) oz1s (N) 9z1s
AIQNI HZIS 91dNVS T VIGHL T VIAHL 3BIUOIY SNON'] Teany SN
(¥)basyaren () bauy yre
LOOEVE NN as
162100 S
L1000°0 AAIN) ¥VA
66TrP'0 a
‘Syren oL_dwI-uou ?Eoﬁ 61 uo Dommo ommaouom msosd pue 890&302 E.u.@ aom:"_a od —Q.S.u 5.3.« szz Jo :omumﬂzo_dnu ‘8-CE’S IAqB L

284



<1000

POSSYL'C 1Ep100°
9Ers00'0 TEVI00
$9S€00°0 T6bEND”

(434200
ELSTOO

8L6T60'0  Y8TTOO!
€8610°0-| €TETO0’
£ESE0°0-| PSSTOO

SPEOPO'0 909P10°
§TOTS1°T 91000
86L£0°0 | 8STI00
LOY099° T 91LT00
YZTIT0-| LYESTD
9TT900
€L9100°
915200
$8¢€10°0
Peel'0-) S196S0°

"S)TER dU)OW-UOU [BJUSP G UO Paseq Sewoy SN0 PUe o

S8IY90'0 €8ZGHE’|
1€8LEO'O0 LLS61°0-
1€8LED'0 9LOT6V'0
606500 699610°1
606500 679880~
8596¢0°0 9168060
6LLPO0 TIOTT'T-
8618P0°0 TT659S°0
r6ed’0  PE9EYL'0
SS80ZI'0 61PLS8°0
£000P0'0 €999°0-

69YS€0'0 TOTIY'1-
CLITS00 veETES9'0
61€791°0 vEIZT 0"
S068L0°0 681°0-

60v0°0  9PPB6E']
LSTOSO'0 TT659S°0
989LIT'0 LEVSOEO
8I8SET0 €YTTY'0

61 0 LL
St 0 €01
S¢ 81 €01
1T I 6L
1T €S 6L
[43 14 (414!
Lz €L L8
Z 9T 8
te 61 P01
I1 8 6T
133 €l 86
6t Y6 86
Lz IS €9
L €T 14
1! 6¢ 69
%% € 06
Lz 6T L
6 514 08
14 (44 €L
(N) 9218 (N) azs
BWOY sNIog TeIny]
‘boxy 1ren (W) basyyren
wsT
798700
780000
9605€°0
yuodejepy woly uonemdod

TN PlAsojong

X

A urpned sAo0iB g

X

A urpned 940048 TN
s N

§ T sdsno jo saquinN

u

Id sdsno fen8uy jo 19

a8pu K1ossadoe [ersip
v TN

quinN

utued)

TN sdsnd jo Joqunp
sopeid [[e (8 jren s,I[jaqese)
a8pu L1ossanoe [elsip durue))

3]oIaqN) duTUR))

Jostout [e1aief padeys So4

Jostour [esae] Jaddn

4|
1 3uy

snng

[2A0yg

syren

(@

as
as
) dVA
dJnN

[8InJ 343 J0J TN JO UODEINIE)) ‘G-ZE'S AqBL

285



Greeks in the Italian peninsula a few centuries before the colonial expansion

(Descaeudres 1990). Earlier contacts of indigenous Italic people with the Greeks
have recently been documented by archaeological findings at rural settlements of
Incoronata, Termitito and San Vito, at a distance of around 15 km from the city of

Metaponto (De Siena 1982, 1990, Carter 1998). Large quantities of Mycenaean

pottery dated to Middle Bronze Age (14th - 13th century BC) found in Termitito in
the territory of the later chora of Metaponto confirmed trading and cultural contacts

between local Italic populations and the Greeks. At Incoronata L.azazzera, one of the
sites of a mostly indigenous Incoronata settlement, archaeological findings suggested
that a mixed Italic and Greek population lived there in the 7th century. Some of the
Greek artefacts from other parts of this settlement were dated to 8th century BC. If
trade and cultural contacts between indigenous people and Greeks existed already for

2 tha tarmitnry of Matananto before the colony was formallv
WIII.WI.] VL AVAWARS I RANSS A SIS J ¥

onermannl] maabant an taa
SCVYCIdl COCHMLUILIIUY 111 v

founded, it could be expected that the biological contacts would be a natural

cNANncanitancs

W EAV S

Therefore, it is no surprise that the Metapontines from the rural area of
Metaponto were biologically more closely related to the indigenous populations of
Italy than to the metropolitan Greeks. It has been postulated that during the 6th - 3rd
century the rural burial grounds were used by a population of a mixed indigenous
and Greek origin. The analysis of biological distances whether performed on metric

X . - . g 1.4kl o a emrennl AMatnsmncads o oo
or on non-metric dental traits, showed a closer relationship of the rural Metapontines

to their coeval Italic populations such as Etruscans and Oscans from Pontecagnano,
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e B 4 Al _ = maezemonan A2 e o a ~Alhmaan A
whose territory expanded to the areas surrounding the chora of M

et al. 1985), than to the Greek founders of the colony residing in the city. The rural

earlier Italic population from Sala Consilina (Salero) and to the two later dated, the
2nd century AD. Roman populations from Portus Romae and Lucus Feroniae than to
the Greek neighbours from the city of Metaponto. The rural people from Metaponto
differed from most of other European and world-wide populations as the biological
distances between them and these populations were statistically significant and

generally greater than between rural Metapontines and Iaalic populations (Table 5.31-
3 and Table 531-3A). The MMD results for five populations revealed almost equal

distances between the rural and urban v
Roman Portus Romae (Table 5.32-5). The differences between these populations

were highly statistically significant. The MMD distances between the rural
Metapontines and Nagada and Lucus Feroniae as well as the MMD distances between
the urban Metapontines and Nagada and Lucus Feroniae were more than twice as

oreat as for both populations from Metaponto and Portus Romae. These results

grcat as 101 00wl pOpaaiiCns

suggest that the process of assimilation of the indigenous populations by the
and vice versa ) within the colony of Metaponto was already advanced

colonists
nis

8

probably in both the rural and urban populations. Because different dental
characteristics contributed to the results of the rural/indigenous and urban/indigenous

comparisons the process leading to the probable biological assimilation of the

indigenous people and Greek colonists was also different in the rural and urban

populations. The obvious explanation of the differences in this process would be the
difference in life styles and in pro of external contacts with other

populations.
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It could be expected that the analysis of the biological distances between the

ceval Greeks from the mainland Greece and the rural and urban populations from

Fe)
VUV Y AL \Jiwwnw ax

Metaponto should clearly show the strength of their biological relationship and

_ resolve the problem of the affiliations. Unfortunately, it was difficult to find data on

dental metric and non-metric traits from coeval Greeks, who lived in Greece. The

pioneering studies of ancient Greeks conducted by Angel on various skeletal samples
dated between Neolithic and modem times did not contain data on dental traits. The
1NAN 10AA. L QAL

majority of his work concentrated on dental heaith (Angel 1942, 1944a,b, 1945,

1946, 1966, 1971, 1972b, 1984,). His studies of metric and non-metric

characteristics on skulls revealed great variability within the ancient Greeks (Angel

r affinities of Greeks in

1942, 1944b, 1945). This finding would make search fo

colonies more icultfro I 1 1 view even when Greek dental

Some of the Greek skeletal series excavated

samples would be available for study.

earlier have not yet been described and some of the larger Greek cemeteries are still

under excavation (Agelarakis 1994). The skeletal material from these sites has been

either in a preliminary state of examination, or data were presented in the form of

or of this thesis. The lack of comparative material was

-1
O LU BARws SRSSSESTSS

also partially due to the specific cultural habits of the Classical Greeks. Many Greek

teries contained cremations as another common type of a burial and only a few

s were preserved from such sites (Musgrave 1980).

nians and Oscans and Greeks from

human dental remain

Evidence of contacts between the local Luca

the Peloponnesos was present in the territory of Metaponto and these contacts dated

back to the 14th c. BC (Carter 1998). Lack of biologic
s Italic populations in the tooth size and some of

al differences between the

rural Metapontines and the indigenou

the morphological traits such as the «Fitruscan” lateral incisor suggests the biological

n the rural areas associated with Greek

continuity of the population in the region i

cities.
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The present study is the first biological analysis of the rural population of the
Greek chora in its complex historical and environmental setting. Thus, the results of

the comparisons between populations should be treated as rather preliminary.

5.5. Summary and conclusion

The studies of dental traits showed that rural Metaponto displayed biological

o iis mamlatiang of the re

continuity between the indigenous popuiations oi e regh
Greece. Despite the turbulent history of the colony of Metaponto, the rural chora

alic people than with the

Greek founders of the colony.
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6. PART III. Family ciusters - an attempt to use biological characteristics in

od

reconstruction of social burial customs

6.1. Introduction

Burial grounds are yet another expression of customs and social stratification
typical for a particular society and have been studied for this reason by archaeologists
in all parts of the world for a long time (Binford 1972, Lane and Sublett 1972,
Spence 1974a,b, Konigsberg 1988, Morris 1987, 1992, Konigsberg and Buikstra
1995). The biological relationship of people buried at a cemetery to other groups of

people, whether on a population or on an individual level, interested physical
anthropologists since the beginning of the physical anthropology as a separate
discipline (Corruccini 1972, Lane and Sublett 1972, Brothwell 1981, Molto 1983,
Grauer 1995 ). Because a family has been the basic functional unit of every society
and every biological population, the interest in establishing family relationships
within the burial ground attracted attention of archacologists and physical

anthropologists (Larsen 1997, pp326-329, Alt and Vach 1998). When great multiple
:ent civilisations such as Egyptian, Inca, Mayan, Etruscan, Greek

and many others, were excavated, one of the immediate questions posed was, if they

s and how the people buried in the tombs were related to each other

were family tomb
(Angel 1939, Gejvall and Henschen 1968, Spence 1974b, Alt and Vach 1998). In

many cases written historical documents and artefacts answered the questions but

“hard evidence” in confirmation of biological relationship between the descendants

was desirable or required (Rosing 1986).
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Various biological characteristics were used to establish kinship and various
techniques were applied to segregate the skeletal material into potential family groups

(Ait and Vach 1998).

Among the biological characteristics most commonly used in kinship analysis

were meiric and non-meiric traiis on the skuii, as they were used in compari

between populations (Spence 1974b, Sjovold 1976-77, 1977, Rosing 1984, 1986,

..... P ‘l(m\ A wnw haritahla traite cnich ac rara cionc of sanatic
oauuucrb 1707, l_.dl)cll 1777 ). Ay BOMAUIC Ualls Sulial as 1aiv Siglis Vi ghilibus

diseases on bones or anomalies of bones and teeth, blood groups and other

e detected in dry bone, including DNA testing,

2
1
M)
3
3
;
2
i
(5
<
D,
w
¢
L.
®
[l
¢
¢

were used to trace family connections (Anderson 1968, Spence 1974a,b, Carpenter

1976, Capasso 1985, Hagelberg et al. 1989, Bentley 1991, Larsen et al. 1995, Alt

et al. 1996).
While DNA testing would be ideal for family studies, application of this

technique to badly preserved archaeological material could be difficult (Hagelberg et

F___ata__a_ L

al. 1989). In collaboration with Professor Bryan Sykes from the Institute of
Molecular Medicine at Oxford and his co-workers an attempt has been made to study

U!
¢
E
§
:
¢
<«
:
G
j
¢
;

the selected family groups at the Pantanello necropolis.
material from tombs of interest was badly preserved, and most of the bone samples

considered to be feasible, or productive.
Very rarely would skeletal material excavated from areas under intensive

agriculture be in a condition suitable for DNA analysis. In that case, the investigation
of the biological relationship between deceased buried at the cemetery would be most
probably limited to general morphological characteristics. It has been argued recently

that dental traits in general are even more suitable for kinship analysis than discrete

traits of the skull, because they are easy to observe and for many of them the mode of

inheritance is known (Biggerstail, imm%ﬂ%mmw&k{%%,
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Townsend et al. 1986, Townsend and Martin 1992, Scott and Tumer 1997, Alt and

Vach 1995, 1998). Most dental traits are independent of age and sex (Gam et al.
1966, Portin and Alvesalo 1974, Hillson 1996). Needless to say, teeth may remain

well preserved despite unfavourable conditions in the soil. A list of dental traits
helpful in establishing family relationships was compiled recently by Scott and
Turner (1997) and independently by Alt (1997).

6.2. Description of the material used in the analysis

Metric and non-metric traits on permanent dentition were used in establishing

family ralatinnehine Ruccalinenal (RI ) and mesiodistal (MD) diameters were

ASLIR Y IVAGMUVLLAIALEID. AP WRAASAL LR, SR \ S5 T

included in the metric analysis. All observable non-metric traits on teeth, as well as
their position in the dental arch, were initially taken into consideration in establishing

SRS prw e meaan

genetic relationships. Observations of Carabelli’s cusps, shovel- shaped teeth,
number of cusps on molars and premolars, groove patiern on molars, canine
tubercle, canine distal accessory ridge on both upper and lower canines, cingular
nodules, sagittal furrow, protostylid, metaconule, hypocone, “Etruscan” lateral

incisor, crowding and rotations of teeth, winging, peg shaped lateral incisors,

reduction in size of the third moiars, agenesis of the third molars, additional cusps on

teeth, retention of teeth, shape of the dental arch were all made on the dentition of
individuals aiready piaced by archaeologists into each potential family group. All
discrete traits were scored as present or absent. If

wass«“,ufedcﬁymm&.eh-ghestéemofumtexpmssxonwasusedmthe
the score was treated as

the trait was present bilaterally it

analysis. If only one antimere was available for observation,

—iﬂitwm{heﬁgherefdi&mﬁlmly observed trait expressions. For practical
reasons simple assumption had to be made that the presence or absence of a traitona
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tooth was a phenotypic expression of a simple genetic mod
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Mendelian inheritance, despite recent findings suggesting polygenic inheritance or
combination of simple and polygenic models (Lee and Goose 1972, Sofaer et al.
1972, Berry 1978, Nichol 1989, Townsend and Martin 1992, Hillson 1996)

6.3. Methods of material grouping and specific statistical tests used in the
analysis

A two-step procedure was applied in this study to test the presence of family
“clusters” within the burial grounds (Sjovold 1976-77, Alt and Vach 1998). First,

potential family groups were identified based on the organisation of the tombs within

tha nannrnclic detias ~Ff tha ieads ‘nﬂnal fml!& s:milap_gv nf fhl' to b _' le _!l_d

it BECICPGiiS, Gaung O1 uwid inGl v

building material and the similarity of grave goods (Carter 1990b, 1998b, Henneberg
and Hennebero 100R8h). The second step included the study of metric and non-metric

and Henneberg 1998b). The second step
characteristics within a poteatial family “cluster”.

Statistical procedures applied to dental metrics were described in detail in
Henneberg and Henneberg (1998b). The published part of the studies of family
“clusters” has been included in this thesis ( Appendix 5).

There were very few individuals with teeth in every hypothetical family

groumng,andthosewhohadsomedenuuonneunau,

teeth available for further statistical analysis. Thus it was not possible to choose the

same set of tooth dimensions for all compared family clusters. ers. Because the dental

material was poorly preserved and distributed across family clusters unevenly,
comparisons on teeth alone were very difficult. In order to increase the opportunity

for comparison, stature reconstructed from long
it is known that this feature is strongly

bones was included in the analysis

environmentally influenced (Komlos 1994).
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Mendelian inheritance, despite recent findings suggesting polygenic inheritance or
combination of simple and polygenic models ( Lee and Goose 1972, Sofaer et al.

1972, Berry 1978, Nichol 1989, Townsend and Martin 1992, Hillson 1996)

6.3. Methods of material grouping and specific statistical tests used in the

analysis

A two-step procedure was applied in this study to test the presence of family

“clusters” within the burial grounds (Sjovold 1976-77, Alt and Vach 1998). First,

potential family groups were identified bas
the necropolis, dating of the individual tombs, similarity of the tomb styles and

and Henneberg 1998b). The second step included the study of metric and non-metric

characteristics within a potential family “cluster”.
Statistical procedures applied to dental metrics were described in detail in
Henneberg and Henneberg (1998b). The published part of the studies of family

“clusters” has been included in this thesis ( Appcndix 5).

Sera ERRD e I AT

There were very few individuals with teeth in every hypothetical family

grouping, and those who had some dentition left had just a few measurements on

teeth available for further statistical analysis. Thus it was not possible to choose the
same set of tooth dimensions for all compared family clusters. Because the dental

material was pOOﬂ)’ pmserved and distributed across family clusters unevenly,

comparisons on teeth alone were very difficult. In order to increase the opportunity

for comparison, stature reconstructed from long bones

:e Lanwn that thic feature is stronel
S AU A i@ saaiS 250820 20 S AL

(Henneberg and Henneberg 1998b), aithough iti

was included in the analysis

environmentally influenced (Komlos 1994).
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In order to retain sample sizes as large as possible and to minimise the effect of
d between

cax and tha affant ~F Liffavannac in diract mascnraments between
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teeth and stature, the Z-scoring procedure was applied to each tooth and stature

dimensions and stature into the values in units of standard deviation calculated for the
studied sample. These values represented the position of an individual within the

sample and allowed comparison of a variety of metric data.
It was expected that in a biological family the variance of continuous
characteristics would be smaller than in the entire sample representing the biological

population. The Z-score values for a family cluster would then show reduction in

variance. This hypothesis was tested with Snedecor’s F-test for the significance of

reduction in Z-score variance in the cluster against the 1.00 variance in the general

population as defined by Z-scoring procedure (Appendix 5).
Various approaches and statistical techniques were used to segregate the
individuals into the potential biological families based on non-metric traits and to

confirm or to disprove their genetic similarities. Fisher’s exact test (Blalock 1960)

was used to test the significance of £ differencesin fmmenmes of non-metric

characteristics in the published part of the kinship analysis (Appendix 5).
M a4 uced for interpopulational studies can be applied with

Miﬁﬁvaﬂ te MeUOGS USCG 1O L2 P~y

success to larger skeletal samples, usually with complete set of information for each

al (Finnesan and Cooprider 1978, Molto 1983, van Vark and Howells 1984,

Aiers das
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Konigsberg and Ousley 1995). Such condi
many arg msnlnmnnl skeletal samples. A common pl'Obl
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tions were difficult to meet in studies of
em was gaps in information

on a particular trait (often a different trait in different individuals) because of the state
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of preservation of the material and small sampie size. The same problems

encountered when studying genetic distances between populations and then often the

2 arnimne for each mornholosgical
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simpler methods of direct comparisons between
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characteristic with appropriate statistical test (Chi-squared, Fisher’s exact test,

characteristic observed on the skeleton would be more or less related to the other one

on the skeleton of the same individual. Often several observations of dental traits
were made on the same tooth. Selection of the least dependent traits would be
essential but often, some valuable and independent from each other traits were

indiscernible due to tooth wear, caries or poor preservation.

Because of the fragmentary nature of the material many traits were observed

only in one individual in the family clusters or were indiscernible due to the absence

of the particular tooth among all individuals from the cluster. In order to unify the
conditions of comparisons between clusters, 18 from the initial set of 44 traits were
chosen for further calculations. The choice of traits was based on the highest chance
that the tooth would be available for observation (premolars were most frequently

preserved in the individual dentition), on the variability of the trait within the clusters

being high, and, if possible, the in

traits used in the comparisons between family clusters was presented in the Table

small sample sizes were used, some with better results than others. The statistical

r non-metric characteristics, the Mean Measure of Divergence (MMD),

used previously in this thesis for measuring distances between populations, was

o

applied to non metric data compiled for the four largest, previously assembied family

“clusters” (Berry and Berry 1972, Sjgvold 1973, 1977, Green and Suchey 1976,

Johnson and Lovell 1994). This procedure was speci
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investigation of family relationships (Sjgvold 1973). Comparison between the

remaining 14 hypothetical family clusters distinguished at the Pantanello necropolis

being too few individuals with teeth in each group.

6.4. Results

The results of comparison between family clusters and the sample as a whole
based on dental dimensions are described in the Appendix 5. Table 6.4-2 shows the
results of kinship analysis based on dental non-metric traits.

Nine hypothetical family groups, described in detail in the Appendix 5, included

members with teeth and their dental dimensions were used in the analysis. In each
group the tooth size Z-scores for individuals were determined. In four family groups

denoted as N10.2, Nucleus 3, N6.5, and N18.2, the assumption of the family

stature taller than average for the population, and lack of parietal foramina, also

supported the notion that individuals in this group were related to each other.
Combined probability of random presence in this group of individuals with
frequencies of various traits different from population averages was 0.005 and

suggested a biological relationship between these individuals. Because of

fragmentary nature of the material, not all characteristics could be observed on all

individuals in the group. Thus the lack of uniformity in observations is one of the

reasons for the use of extreme caution im drawing conclusions from theresults.———————————————————
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In addition to the Z-scores for tooth size suggesting a biological relationship
between individuals in the group N18.2, only the presence of Carabelli’s trait and the

average stature estimated for two members of this group could support the

assumption that relatives were buried in this burial cluster. Two other groups with Z-

scores suggesting kinship had no other observations avaiiabie for analysis.

Instead of combining various metric traits and discrete traits most commonly
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characteristics were observed among individuals from the selected largest family

—————————groupings.
The frequencies of 18 discrete dental traits in the four largest family clusters are

presented in the Table 6.4-1. The number of observations for each characteristic

fluctuated between 2 and 15 but the data on all of the characteristics were represented

in each cluster.
Mean measure of divergence (MMD) and standardised MMD were calculated for

each pair of family clusters according to the method described in the PART Ii (this

thesis). Standardised MMD values for two pairs of family clusters, when compared

g - "N
or the erence 1n rrequency O non- U

thus the difference between the groups was statistically significant at the 0.05 level.
The group of individuals in the No 6 cluster was significantly different from the No
10 group as measured by standardised MMD value 2.8472 (Table 6.4-2).
Standardised MMD value of 2.3035 for the No. 8 and No. 10 family clusters
indicated that the two groups were statistically significantly different from each other.

The frequencies of the discrete traits observed in these groups were not random and
nship between members of each group than that

Indll‘nfnd a slacar hin n;l‘ Ig!_

between randomly chosen people from the entire population. Thus the hypothesis
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that £ach of the groups contained af least some biological relatives coutd oot be
rejecicd. Comparisons between another four pairs of family clusiers produced lower

than Z i standardised MMLD values and the hypothesis that thess groups represented

different biological (amilies was not supported. The dislance between groups No_iD

and Np. 11 wae alrnosi two standard deviations bt not formal Iy significant

{(standardised MM vaiue 1 8957,
AMong Si% paire of conrpatisons, gioip Ne. 10 was the most outstangding from

Fp Tl E
the others. The average Z-score value for tooth size caleulatzd for the group N10.2
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individuals added at a later stage on grounds of grave goods simpilaniUes), was greater

6.5. Discuszion

The results of the analyses of distances based on dental mophidogcal traits
supparted the hypothesis of family relationsiips between the individuals within at

least two proups of tombs assumred 10 be family burials [t wounld beuntikely that the
indi viduals from the cluster No_ 10 with frequencaes of at least cight of the 18
characteristics being zero or much lowes than in other proups (amon g others, canine
distal accessory ridge, Carabelli's ¢usp (grde 5-7), fovr cusped UM2, UM2 with
reduccd hypocone 4-, and sagitiat fucrow, 4 cusped LML, and 5 cusped LM2} were
buried accidentally close to each other at the cemdtery. individuals from the same

chister hud tocth smaller than the average tooth size for the peecral population. It

usd that the tooth size is not a good indicalor of family resemblance

L‘_'vl'ﬂﬂti ha fee
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becagse of possible environroental influence, continuous variation in a population
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similarities in size between a handful of family members (Rosing 1990). The tooth

size differences could indicate differences between populations and show the

presence of evolutionary and environmental pressures (Frayer 1978, McKee 1984,

_ Calcagno 1989, y’Edynak 1989, Brace et al. 1991, Henneberg 1995, Manzi et al.

1997, Henneberg this thesis). Similarities in tooth size in a group of individuals

could be due to similar environmental conditions and genetic background. The
assumption that the family could provide both the same environment and similar
genetic background for its members could not be disputed. Thus the use of dentai

metric traits in kinship analysis could be helpful at least to support the results of the

discrete traits analysis.

The use of non-metric traits in kinship analysis has been discussed by many

researchers. Sj
(1996, 1998), and many others argued in favour of the application of dental non-

metric traits in family studies. Saunders (1989) wamed that because of often

complicated models of heritability, the possibility of random occurrence of more

common traits, asymmetry influencing the method of collecting data, and the nature

al material itself, the results of family investigations could be altered.

However, she also stated that  as long as the investigator simply wishes to test for

in mortuary patterns and not propose complex genetic explanations,

1
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that even in the nuclear family (a married couple and their

ed. Half of the

It could be argued

children) only a small influence of parental genes could be detect

family genes come from outside because of exogamous marriages (Lane and Sublett

d an nnnsnn] bemo

1972, Spence 1974a,b). However, researchers notice
d cemeteries (Sjgvold 1973,

traits in the skeletal samples from family tombs an
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Bentley 1991, Larsen et al. 1995, Larsen 1997). It was suggested that trait
homogeneity represented endogamy on the assumption that traits become

homogeneous in biological lineages through time (Konigsberg 1988, Konigsberg

and Buikstra 1995, Larsen 1997). Thus, the achieved homogeneity would be

refiected in reduced variance of the trait within a group of family members. As

Saunders (1989) pointed out, the non random trait patterns within the groups at the
cemeiery couid demonstrate the presence of more common genes or more common
environmental conditions and not necessarily the biological family groupings. The
studies should be interpreted with great caution.

In our dental material, the small sample of individuals from Saldone, the burial

argued in favour of such an assumption. The standard MMD value of the distance

between the group of individuals from Saldone and the group No 8 calculated for 10
of the 18 characteristics used previously, was 3.5705 and was significant (greater
than 2.0). This value was the highest among calculated standard MMD values in this

study.

Johnson and Lovell (1994) in their studies of the Egyptian site of Nagada
interpreted the standardised MMD value of similar magnitude (2.8890) calculated for
9 dental non-metric traits as a strong suggestion of the family relationship between
the individuals from one of the studied cemeteries. They ruled out the possibility of
microevolutionary changes over time because the rate of dental evolution was too

slow to produce such divergence of the group of individuals from the general

population during the time when the burial ground was used (Tumer 1986, Johnson

and Lovell 1994). The possibility of the immigrant population being buried at the

place was rejected on the grounds that the grave goods were extremely similar to
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those of the rest of the excavated cemeteries at the Nagada site. The authors
suggested that the magnitude of divergence measured with standardised MMD was
the indicator of inbreeding and supported the family interpretation.

The presence of the immigrant population at the cemetery could not be rejected in

case of the rural population of Metapontines because Metaponto was a Greek colony.
Because the hypothetical families were assembied on grounds of grave goods
similarities this fact would only increase the possibility of such a group within the
cemetery. Because the hypothetical family clusters includ

individuals, the immigrant group could equally well be a family of Greeks settled in

ad Ae Avann o
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relationships between the individuals of at least two tested groups. The results of the
kinship analysis based on discrete traits were supported by similar findings when the
dental metric traits were tested for family relationships within selected family
clusters. For the family cluster No. 10 both dental non-metric and metric traits

analysis showed the statistically significant divergence of this group from other

groups and from the general population. The results supported the hypothesis thatthe

ancient Greeks from Metaponto buried their relatives in family plots distinguished

within the greater cemetery.

6.6. Summary and conclusion

By using morphological markers on teeth it was possible to confirm suggestions

e X . PR . 1 i that tha ant‘ien! Cr!'@@_k_s buried their dead in
made by classical archaeologists that (he anc

organised way at the burial grounds. Biologically closely related individuals were

often hiried tacether ar in nearby tombs. Thus the notion that the cemetery was
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somewhat divided into separate quarters used by different families could be

supported by the biological findings.

Dental non-metric traits proved to be useful in family studies for many reasons.

There is already a long list of dental discrete traits to choose from for such studies.

Dental metric characteristics could be used to support the genetic distances based

on the analvsis of non-metric traits. Because they are influenced by the changing

environmental conditions to a larger extent than non-metric traits (tooth size correlates

_ withbody size) and undergo evolutionary changes detectable within a short time

span, greater caution should be applied to interpretation of the genetic distances based

___ onmetric characteristics in family studies.
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TABLES
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necropolis.

N1/N2 N1/N2 N1/N2 N1/N2
Etruscan upper lateral incisor 714 8/5 6/2 713
Canine tubercle 716 83 6/4 5/2
Canine distal accessory ridge 4i4 2/2 4/1 3/1
Carabelli's cusp UM1 (5-7) 4/1 9/2 8/0 3/1
Upper M2 4 133 911 8/0 10/1
MZ 4 13/4 9/5 8/1 10/4

M2 3+ 13/3 9/2 8/4 10/2
M2 3 13/3 9/1 83 10/3
~ Sagittal furrow LP1 8/6 6/4 7/2 6/5
Number of cusps LP1 13/2 13/2 11/0 9/4
LP2 12/3 6/3 8/5 6/0

Lower Ml 5 11/8 11/9 8/8 10/8

M1l 4 11/3 1172 g0 102

M2 5 1212 14/0 80 15/0

M2 4 12/10 14/14 8/8 15/15

Groove patten Y LM1 11/6 10/2 816 10/8
LM2 11/2 12/2 9/0 152
Protostylid LM1 6/3 716 9/4 8/3

N1 - number of individuals in the sample
N2 - number of individuals with the trait
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7. GENERAL SUMMARY AND CONCLUSIONS

Dental health is a sensitive indicator of lifestyle, to the extent of allowing

differentiation of subgroups within the same microregion. This sensitivity includes

diet and patterns of diseases.

Using dental health indicators such as frequency and incidence of caries,

frequency of periodontal disease, abscesses and enamei hypoplasia, and also dentai

wear it was possible to show that the two populations closely related culturally and

lifestyles.

measured with the frequency of enamel hypoplasia and generally had better health,
less caries and less periodontal diseases than the urban population. This finding
falsifies the hypothesis that the urban people were better off than their rural
counterparts in Greek antiquity.

ntal health of the rural Metapontines reflected general trend in health in the

A WAAVERA AX WA Awadns SNSSSLT T

Mediterranean region but also showed specific differences. Rural Metapontines had

nev of caries and also higher frequency of enamel hypoplasia than some

higher frequenc

of the coeval populations in the region. Their dental health in some of its indicators

showed similarities with poor dental health of people living in extreme environmental

conditions like slaves and nomads. Higher than expected frequency of enamel

hypoplasia was associated with at least two systemic diseases in this population,

such as possible treponematosis and thalassemia.
Tooth morphology reflects biological affinity of individuals and populations.

Thus, dental morphological traits either metric or non-metric, can be used to study

- individuals within a family. Dental metric

relations between populations and betwee
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comparisons between populations should include the interpretation of such changes.

at Greek

colonists in the rural Metaponto were as closely related to indigenous populations of

h other. It can be therefore observed that the

Greek colonists not only influenced the colonised people culturally but also
assimilated themselves biologically.
Angel (1972b) discussing results of his studies of ancient Greeks stated that

Greeks benefited from the “incredible heterogeneity and race mixture of the Middie

» and it is believed that the same was true after the Bronze Age. This

biological strategy was also demonstrated in the present study. Because of it the

Greeks were very successful in colonised areas of the Mediterranean despite of often

harsh environmental conditions.

Using dental metric traits in comparison between populations it was also shown

that the colonists underwent fast microevolutionary changes. These changes

complicated the study of affinities of the rural population but the results supported the

hypothesis of biological continuity of the region.

Results of comparisons of den cal characteristics between hypothetical

families assembled on grounds of archaeological findings demonstrated that Greeks
hin family plots.

meoterv Wi

indeed buried their dead o iie cemMEE;y 2"

The Greek history is relatively well known and abundance of written documents
exists to study many aspects of life of the Greeks and their remarkable influence on

Wctimlly and the whole Western World.

Archaeological excavations added more detail to the material and also allowed some

 insights into the spiritual culture of those people. On the other

namn

studies complemented those twWoO either confirming or disproving assumptions made
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