BO 574A K B0-x 5 15
gl 576 F 4045 25 22 i)
SEB0 F 20-25 24 25
53 aRi (o 20-25 14 14
B4 554 F 2335 27 27
85 595 F 2535 2 2
86 AR F 2530 3 3
B7 605 F A5G il iz 1
B4 Bl F HAenl 10 io
59 621 F 2530 20 24 2
o0 625 F? 30-35 0 IR
S1m 1033 P22 iil
; 17 M 25-30 1 1
2 M 3040 28 31
I AN § S ) R 1 ] 28 L3
4 X M 2535 B o
5 111 M 50-60 10 13 3
O 118 M 25-30 7 iz
7 128 M 20-22 14 L1
B 132 M 3040 2 2
9 133 M 3035 22 2z
10 138 M 45-55 5 3
11 141 M 40-50 4 18
12 142 M 45-50 2 T
13 146 M 3045 G 7
14 152 M 20-22 4 4
15 3 M7 2040 1 !
16 178 M 50-60 16 1
17 17 M? 2530 1 1
18 152 M7 50-60 B [
19 187 M 3545 B 14 1
20 101 M2 30-35 15 ]
21 197 M 2535 19 24 ;
22 201 M 50-x 3 3
X 205 Y | 45-5) 15 I8 2
24 214 M 2535 18 I8
25 214 M 20-30 7 7
26 22 " 2530 3 3
P 223 b7 S50-x ! 3 pd
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3040 14 14

25.35 14 19

40-50 7 2

2530 22 25

3540 15 L5

60-70 5 5

2535 13 13

2540 1 !

3545 3 3

45-55 1 21 2

35.40 29 20

25-30 3 3

40-50 1 14 1

45.45 11 19 1
Fo o o

44 319 M7 15-18 15 L5

45 329 M L3S 12 25 ]
342 M 2535 2] a2

A8 359 M 50-x 15 16 |

49 372 M7 4050 15 30 3

50 375 M7 2530 13 13

51 F70) M 50-60 4 4

52 385 M? F0-40 4 &

ok IRT M 3040 10 L

5dq 38R M S0-x 2 )

55 350 M 035 z7 32 2

56 305 X 2535 4 10

57 400 M 40.50 30 32

38 441 M 35-40 29 32

59 444 M7 235.30 1 1

ol A4 " ) 3025 21 - |

&l 457 | 4030 7 17 |

62 AETA, | &0-x B 12 2

63 405 M 4050 a B 2

fl 502 M7 30-A0 20 24

&5 545 M 55-65 73 26

65 549 M7 20-25 & 6

a7 56 ] &0-x 13 15

68 7 | 225 3 3

£9 584 | 3040 11 12

) S99, % ) 3035 20 20

71 GO3A | Hr-25 17 22
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72 &G C M 25-30 5 5
T3 o5 (%] 30.35 2 2
74 03] %1 45-55 i 28
75 hidh M7 G- 51 5 5
TH £208 M7 25-30 T Q
Lum =10 1119 4t
CHILDREN and Y O U T H¥®#*
! 101 Ch 2 10 ! |
Z P 2 h 3.5 il i
3 146 Ch 1-13 20 21
4 1.5 Ch 56 3 3
— 5 3\ h 1415 28 K1)
f3 35 Ch 2-3 2 a2
7 364 Ch 1518 27 25
= Faiat | Ch 56 3 3
G 523 Ch &7 7z 2
SN o2 oF

* - Number of teeth with al least a part of a crown available for
cbservation

"# _ Mumber of sockels availuble for observaiion

*** _ F_definite female, F?- very probable (emale, F?7-probable female,
F17?-probable female bul estimation very difficult
M, M7, M7, M7 - s for females

wrrk _ Measwrements and otber observations were made only ot permanenl
dentition {on crowns of develeping tecth}
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Table 2.2-4. Representativencss of ihe dental sample from M{:*Ia]:mnlo in comparson 1o olhot
dental samples from archacological sites,

Samplc and source Mo of %  Nool leothfind, ™
indiyigduals teeth  ralio
J‘i..llllLllwlm'L.I tchregarh { 700K Z000 (108 gl 445 1155 143
Fkics et al. { T9E3]
Lite medieval Scots {1300- 1600 AD) 126 N5 1148 B4
Kemr e al. { 1983)

[ate medicyal Finns {late med.- 1650 AD) 410 395 5181 126

Varrela F IO
MLid L 2550

Preagricultut, [reurglauFIondu{llfﬂ]BﬂllS{}ﬁl}] 2001 379 2438 121

ATSRN =1 a’lml".
ATEEn el aj- L 1ri )

Agniculwral Georgia-Florida {1150 1550 AD} 275 48B4 426D 155

Larsen ot al, (1991)

Farly Contact Georgia-Flonida (T607-1680ADY 324 3163290
Lacsen et al, {1991)

Ka's 1l Hamsa-5, Oman {5700-5000 BF) A9 489 I3¥L 036
Mack and Coppa { 1992}

Rrrmone | pcee Hasenian £ 2nd o A.n'i ]li 40'9 1'#."-5 I3-I
55555 ALY ) ALY B - ELTLIIOA & SRR -

Manz et al. {1997)
Bd 358 34 115

LI S |

1. P - _ L]
Romans, Portus Romae { 2nd €. AD)

Manzi et al. (1997

Ml-'l'.llpﬂrltll, Puntanclio (6th -drd < BC) 176 431.% 2473 14.1
oW il L
Mutapontn, Crocinia (Tth-2od o BC) 178 33 HIE 116
OWTL 4lutn

. 2368 2.0
Medieval Sweden (| 1th-16th ¢ ADY**? 122 658
lssen and Sapne (1576)

* nercent of eeth recnvered during excavalions ol of tolal number of teeth expected (1otal

| = - a3 1 th.
number of teeth Expnt'u:a = pumber of ‘“d'wd“ﬂg * 32 teeth)

- Ioothfind. matio = tum [na {3
¥ enlected skulls with well preserved dentition
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Determination of sex and age at death of individuals from the rural skelctal sample
was carricd eul independently by three physical anthropotogists. Dr. M. Becker from
the West Chester State University in Pennsylvania camicd out preliminary esttmations on
shout 0% of the material excavated uniil 1984, and the author wirk M. Henncberg
cammicd out the final in-deprh analysis of all mateciat in 1985, |986, and 1985.

Various methods of sex and age assessment in skelelal material were used and the

assessments were repeated (Miles 1964, Gualafson 1966, Acsadi and Nemeskén 1970,
| belaker 1978, Krogman and lsgan 1986, Malinuwski and Wolafiski 1988, lsgan and
Kennedy |989). In the case of fragmentary material, indepemdent and repeated sex and
nge estimates increased the refiability of these determinations,

The diagnosis of the individual's sex was based on morpholegical observalions and

meitic determinations combined. All morphotogical observarions known as indicating

sexual dirhorphism, and possible 10 maka ou a single vkeleton, werc noted. For cach

morpholopical characteristic the sex was assigned sccording t »ddififer

sexes described and compiled by varions investigators Krogman and Isgan {1986},

Acsadi and Nemeskérl { 1970), Ferembach et al. (1980 &

Malinowski and Wolwiski ( |988). For example on the skuil, observations ol general

- - r_ P ) TG, JU [N o g
size, archircciune of the eclocranial sifdace, siFe O 5 and

tpra orhitz

ridgcs, shape of orbils, size, shape and architecture of the mandille and observatioas of
able 6.3, p. 192 and

Malinuwski and Wolaski 1988, Table 6-13, p.2 12-213}. Sex differences in pelvie

Wﬁﬁﬁgﬁﬁkﬁ%&.hﬁ%ﬂm@wﬁ& subpubic angle, size and

]



shape of obturator foramen, shape of the greater sciatic notch, presence of tuberosities
and sulci and other characteristics were noted (see Krogman and isgan 1986, Table
6.11, p.209 and Malinowski and Wolariski 1988, Table 6-13, p.213). The
_ characteristics most often used on long bones to discriminate between sexeswere
morphology of linea aspera on the femur, general morphology and size of the femur
and humerus, collo-diaphyseal angle formed by the neck and shaft axis of the femur,
size of the femoral and humeral heads, size, shape and circumference of the clavicle,
surface of sigmoid notch of ulna and bicondylar width of femur (see Krogman and Is¢an
1986, Chapter 6, Malinowski and Wolafiski 1988, Chapter 6.3). When measurements

were taken on an undamaged bone, determination of sex from metric characteristics such

as long bone lengths and circumferences, head's diameters, pelvic and cranial

measurements and other bone measurements, was based on the demarking point method
as described by Krogman and Isgan (1986, p.228 and Table 6.20). After assigning sex
to the given skeleton based on each individual characteristic the multivariate approach
was applied to obtain the final diagnosis (Acsédi and Nemeskéri 1970). According to
this method each characteristic was described in 5 points' scale and given a rank,

indicating its reliability or accuracy as an indicator of sex. For example, a very clear

female wide and shallow greater sciatic notch was described as -2 in the 5 points' scale

(-2 to 2) and given the rank 2 in two-point rank scale as that charac

considered to give very accurate results in the sex diagnosis. The points of each
characteristic were then muitiplied by its rank (1
observable characteristics was divided by the sum of ranks. The numerical resultin

points indicated the final diagnosis. Negative numbers indicated female sex, while

positive number indicated a male. The method can be used on fragmentary skeletal

material, with accuracy similar tomost reliable methods used on complete skeletons,and
it is highly recommended in skeletal studies (Krogman and isgan 1986). The pelvis,

mmﬁmemww bones of the skeleton

49



(Muind! et al. YO85) is often damaged or missing in fragmentary material, In that vise the

multivariate approach 1o sex determinalion provides betier resufts for the entire sample

than the use of & single method in cach skeleton (Acshdi and Nemeskén 1970, Kelley

 and Aneeb 1937 (Other charactenistivs such as parturition scars were also used in sei
o * -

determinafion in the material stwlicd. The sex assessnzent of childnan and juvenites
below the age of 15 years was pot altempted. Only in very obvious cases the sex of
juveniles s indicated.

The multivariate approsch was also applied to age csfimmation of an individualin
both skelelat samples {Acsddi and Nemesk &ri 19700, According to this technique the
Minal age cstimate is a composite of age estimates from ohservalions of craniml sutures

chwnre, morphological chanpes of the symphyseal surface of o puhis, Jegeneralive

changes on vertebrae and long bine joing surfaces, dental attrition, and involution of
irabecular struciure of bong banes. In cases of individuals with only eeth preserved, bwo
methods were employed, The first method was based on relative wear af molars in
rclation to their eruption times {Miles 1963) and the second method inciuded
murphological changes in a root as described by Gustaison { 1966). The age esfimation

in chiidren’s and youths' skeletons was bascd o teoth develogment slages {Ubclaker

1978, 1991, El-Nofely and (sgan 1989, size and morphology of Tuong bones including

- - = . = M e oo — L | N e
Dbﬁen-'ﬂlj ons ﬂf the dcgﬂe ol skeletal ﬂ(.'-\-'ﬂtopmml. BED iNE WGTPRGLORY (h oy

tissue (Kragman and isgar, 1986, Malinowski and Woloiski 1988, Ubetaker 1941}

arl a3 na dakberminalane
THLE & LT T | B R R L UL LD A Ll

For seversd reasons the muliivariate approach in
was favoured i1 this study in contrasi to the use of a single characteristic nmd

me hems { Buikstra and
nG ETHE

discriminemnt function lechniques pe

Miclke 1983). One of the reasons was the bettor results Fror Frgmentary malenal,

imel Wﬂﬂtﬁmmwﬁmsﬁmmmwmmﬂ&ﬂﬂﬁﬂﬂﬂmdley
where d Slﬂglﬂ

and Angel 1987). The other reason was the commo use of such a mnttivanate approach
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by European scientists from whom came mosi of the comipurdive matenal in iterdlure

relevant sa this study.

The detailed list of skeletons with sex and age established is given in Table 2.1.3-2

and the sunmary of sex and age asscssment is shown in Tabte 2.13-3,

3.2. Sex and age distribution of skeletons in the samipte.

Desenption of the sex and age distribution in the skeletal malcnal, due to Hs extent,
o bes best done with palaecdenographic methods. These included constraction of Tife

tables for the entire rural sample and also far the referenee sample from Crucima

Amw&nmmmidﬂgﬁbed by Acsddi and Nemeskén ( 970), Weiss (1573} and

aluo Sirzatko et al, (R0,
_ Atypical lifc talle reprusents compilation of age al death distributions of deceased,

and tiometrical functions derived frum the age at death distribution, in the population
studied during a limited time period. The time period of sty 1s usually a year for
madern populations and for medical or insurnce purposes wherc such tables are mostly
used {Coale and Demency 1966), For archacological samples the constructed Tife tabie is

an approximation of the real demographical dynamics in the population because itis

inpossible bo cstimate characteristics such as terfility and changes it birth Amd death
rates, from skeletal samples. Therefore some assumptions should be mac before
eonsleueting the |ife Lables fue archacological skeletal material. I is assurmed that the
populations studied in the thesis were stationary and their natural increase was zero
aceonding Lo the method described first by Acsidi and Nemeskén (1970) where A

stationary population mode] was applied. Calenlation of hometrical funclions in these

Lables wus hased on frequency distiibution of ages at death in the skeletal samples.

Individials in the skeletal samples froan Metaponto wers grouped in S-year and 13-y

age classes (x). An individual below age 20 yeam whose ape was astimater m a range

3l



widcr than 3 years was assigred to two or inore consecitive age chasscs, in cach asan

in .33 ro the age class 20-29.99, in 033 tothe age class 30-39.99, and in 0.33 (o the

age class 40-49.90 years. Individbals whose age was estimated onty as an adult wers
assi gned to ol age choses statting with the class 20-29.99 vears 1o smalter fractions
reflecting the number of classes m an adult age distibmtion part of the life table (five
classes - 0.2 in cach class kere), The Dy colemn in the lile tabte shows the numbers of
deceased in each age class, The irst Bomnetrical function dy is the percentage of

individuals dying tluring the ape interval x. The function 1 is the pereentage of

inglivighuals surviving to the beginning of the age interval x and is called simply a
survivorship, The percentage of deceascd in cach age elass divided by the percentage of
mdividuals surviving 1o the beginring of the age class gives the prubability of dyingin
the age ckass ¥ {function gy ). When a sum of years which all indiveduals in the age class
wonld still live, was divided by the percentape of individuals surviving to the beginning

of the age class x | the function cx - Hle expectaney has been calcutated. The last

functionin the life tables oy is the fraction of individualz alive in the age class xin the

popuistions under the assumption of stationarity, The o biometrical funciion derives

from dividing the latal rumber of years lived by all individuals in the age class x, by the
sum of ati individuals in the sample.

Dicspirc the fact that life tables constructed in this way are only an approximation of
the resl demographicat situation tn the archaeological populations and can potent:

bened o serious errors in the miteepretation of individual sites { Buikstra and Konigshery

generafisations and comparisons belween populations {Acsadi and Nemeskén 1970,

' - 3
—\ylﬁgs—m%ﬁ&Ik&&L&l—I%—Hemw P = 7 ¥
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Dietail= of preliminary palaecdemaographic analysis for the reral sample from
Metaponto were presenited earter { Henneberg and Henocberg, 19900, 19984,

Palaeodemographic analysis, similar ta this for the miral sample, was also

conducted for the wrban sample from Crocinda cemetery (Heoneberp et al. 1994, in

MANUSCH pL).
For a pompariszon of reral and wban demographic dynamics in tis thesis, mortalily
tales and life expectancy were selected Trom the biometrical funetions of the life lables

and the resuits were shown in graphical form.

skeletal samples was undertaken to show 1}l the rural dental sample bad 8 similar age

distribution and olber demographical characteristics as inthe entive skeletal sample and
therelore could represent the niral population as a whole in describing general health,

and 2 if the reference dental samplo from the urban cemetery of Crucinia was infacla

Life tables for all individuals with teeth in rural and wrban denial samples were
constructed. Then, the lifc Lables for females and males separalely in both dental sarples
were also constructed according to the same method. Martality profiles were cornpared
between al| individuals Trom the rural or urban skeledsl sample and individuals with leeth

in each sample respectively. The mortality was also compared between all individuals

with teeth from ruzal and urban dental samples and then separately in sex catcporics,

Results of comparisons are described in tables and figures.
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33, Methods of collecting denlal data

Special charts were designed to record abserved tooth characlensiics (Appemdices

1,2.3.4).

A3}, Mcasurcmenis

3.311. Dental dirnengions

‘Tw dental dimensions, mesio-distal diameter (MD) or crown length and bucco-

lingual diameter { BL) or crown breadth, were measured to the nearcst (1.1 mrm with
sharp-pointed sliding calipers and revorded on a chart (Appendix 1.). The procedures
foliowed beluw were established by Martin { 1928}, reviewed by Schuman and Brace

i T —e=h

{1954}, Moorrees 1957, Geose 1963, Zubov {1963}, Wolpell { 1971) and otners,

discussed by Frayer ( 1978}, Kaczmarek {19800, and Mayhall {i992}.

contact, and measured parallel to the sagittal horizontz] line on the occlusal surface of the
Iooth {Martin 1528, Goose 1963, Zubov 1968, Frayer 1978, Mayhall 1952}. In the
second procedure the MDD diameters of the teeth are measene as the distances between
the inter-tooth contact surfaces at their midpoints {Schuman and Brace 1954, Wl poll

19l
X

As it was advised by several authors, erown length was measured as the

maximurm mesio-distal dimension between inler-toath contacl points {anterior

dentition) or contacl surfaces {posterior dentition} regardiess of he posilion of the

1



wontuct surfaces with the reflerence to the midpoint, and parslict to the sagittat

hocizontal linc on the ocetusal surface of the tooth {Frayer 1978, Kacemarck [95),

o—rhixtal dizncnieter iz the same or oeary iddentreal with

G4 LEJ LELSJLE B B BT PR -JLSSs LRl tiiimaiia s el LESlr DLSESEL E LecdEs L a5

the meastretent tuken in the middle axis of the toodh, 3] in case of moderate or

mesio-distal length taken st the midpoint, 20d then the maximum woth length

_ seewsto be s more stable measurement than the one at the midpoint when the teeth

in various stages of wear are compared, and 4} in most of the publications which

the comparative dental data come From, the mexommn mesio-distal dimension was

measired as deserberl by Martia {1928),
Io cascs of very heavy or uneven touth weir when the crown was completely
worn down at Jeast on one side of the tooth the measnmzments of MD diameters

were ikt laken,

Ruceo-lingual or labio-lingual diameter (BL) or crown breadth was always

measured as the greatest tooth dimension perpendicular to the tooth length
loHuwing the procedure used by most researchery (Frayer 1978, Kaczmarck 1980,
Mayhat 1992).

Scveral authors emphasised the imporiance of measurement error culpinations
in anthroponeitie data, especially when the data were used For interpopulation

comparisons {(LNemohle and Zegura 1982, Sokal and Rohlf 1988, Calcagno 1989,

Kieser et al, 1990% Many universally used textbooks of statistics speeifically

m_ o

written 39 compendia ro statistical methods did not include measuremeni comr

calculations. assuming that the aralysis of variance or its special cases such as
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Student's t-tast, sufficicntly and wnivetsally acklressed the problem of error(or
errors) in research (Blalock 19650, Snedecor and Cochran 1982, Steel and Tome

1980, Other textbooks of stalisiics addressed to nsers in specific disciplines like

medical research, engineering, ek included various formulae {for measurement error
calculations (Hald 1952, Berry 1978, Sachs 1982). However, some researchers [elt
that in specific biological investigations the emphasis on measurement ¢rror waa
inadeguate and the need for assessrent of the measurernent crmor alons in such
investipations slill existed. In response o these opinions vatious methods assessing
the measurement error in particular biclogical research problems have been published
recently {Allznan and Bland 1983, Johnston and Mack 1985, Sokal and Rohlf 1988,
Eiescr gt al, 1990, Uhijaszek and Lourie 199,

Twa calcgories of measurement ey were identified: 1) intra-observer ¢rror,
made by the same investzator remeasuring Lhe same object, and Z) inter-observer
cmaor associated wilh measuremenis of one objeel conducted by two or more

[

investigalors, Because all the denial measurements in this study were iaken oy ioe

ambor only the intra-observer measurcmeent crror was of interest.

year, To caleulate 1he raean intra-observer eror the following procedure was adopied
from Sokal and Rohlf { 1988). A perientage difference between two measuvements of
the same diameter was calcu]ated by sublracting the smalier measuremeant from the

bigger one, dividing the value of the difference by the bipger measurement of (he two

and multiplying the reault by one hundred. The aum af all values obtained in above
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calculations was then divided by the number of pairs of measurements. The lormula

for mean percentage intra-cbaerver error is given below.

~—

T

where I - méan inkra-observer error
a, - bigger measurernent
a1z - smedler measurement
N - sumber of repcated mrasurtments

The smaller the measurement was the greater the emor would be in percentages il the
difference between we easurements was constant. To avoid bias of the tooth size

on the rezulis of mean measurement error calcuiations, all tooth categonies were

represented in the sample and the number of teeth in €ach category was simmilar.
Results of calculations of mean iatra-observer measurement error [or BL and MD

diamelers are shown in Table 3311-1.

Table 3.311-1.Mean inira-observer measurement crmor Tor BL and MD diarneters

of each tooth category (in %).
Maxills Mandibls

Touth N BL N MD M BL N AT
11 0 169 20 L.46 18 1.8 17 ie7
2 17 .71 17 1.72 19 t7e 19 1.81
L 20 .58 20 i.80 1}:3 140 18 2 .06
Pl 1o .16 19 2.06 I8 157 18 2.02
P2 I8 1.15 18 2.20 20 140 20 205
Ml 20 L0620 1.56 20 1.05 20 1.39
M2 1D 1.25 19 1.20 19 085 19 1.11
M3 i6 .10 16 1.90 ¥} 130 16 1.56

AVi: 1.34 1.74 1.41 1.71

The mean intra-ohserver eror, averaged over 32 bucco-fingual and mesic-distal

dimensions for tceth from ten individuals was 1.55 percent and ranged from 085 for

7



mandibular b2 hreadih {BL) 10 2.20 for maxillary P2 length {MLY). The percentage
of emror was similat for maxillary and mandibular 1ccth and averaged 1 54 and 1.56

respectively. For bucco-lingual measurements it waz 1.37%, and for mesio-distal

onc was 1.72%. Better access to the buccal and lingual tooth surfaces with calipers,
when a looth was in the jaw most prohably accownted Tor the lesser measurement
error. Precigion of the tooth diameicrs emeasurements in this study (1.55% mean
intra-observer enror) was similar to the inlra-cbsetver errors of measurement reporicd

by other anthars, and estimated to be between 1 and 5% (Schvman and Brace 1954,
Frayer 1978, Calcapno 19899,

Root exposire of tive 1eeth was measured for ail the individuals with preserved
mandibles and maxillae according Lo methods described by Davies et ai_ {15960}, and

Cioldberg e al. { 1970). The disiance from ike alveolar crest (A

enamel junction (CEN on the tooth was measured over Ibe micline of (he tooth on the

measured on the distal ore. If both interproximel measurements (CD) could be taken,
ane there was # considerable macroscopically noticed differcnce between mesial and
distal distances, the greater measurement wes recorded on the chart {Appendix 2).
The measurements were taken with cliding calipers wilh sharpened Gps with 0.1 mm

accuracy. Individuals wilh severe loss of alveolar bone and its structure, which

suggested periodonial discase were additionally marked on the reconding chan
{Muller and Perizonius 1980, Costa 1962, Whittaker &t al. 1985, Molnar and Motnar

1985, Clarke 1990, Clarke and Hirsch 1991).
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in order te evaluate intra-observer error associated with remeasorement
differences ten specimens were selected to repeat measnements of distances between
the alvealar crest (AL} and cemento-ename] junction (CEJ} on the tooth. The

wiek L0 118 Yedr,

1sually they were repeated in the next year of the study. The same form uta as for
fmean inlca-ohserver error calculnted Tor the dental dimmensions was used to calculste
Mean intea-observer measurement ercar of the AC - CEJ distances (Sokal and Rohif
1Y28), Younger and healthier individuals wsially had smaller AL - CET distances
than older unes and those with pertodontal disease, Thus the error calenlated for
measuremelts taken front only young individuals or only the older ones would net

be ihc same. To avoid bias of age aud dizease on caleulated ermor the specimens were

seleeted aceonding 1o lwo critepa: 1) they represented all adull age groups and 2)the
ieulividual sets of tentiions were as cuomplete as possible. Forexample a 20-25 years
old female withowt traces of inflammatory reaction ol alveolar bune, and the 60-x
years old female with pitting of alveolar bong. a remodelled alveolar margin and well
exprsed rooty of teeth remaining in their soekets were amon g the selected

individuals.

The mean intra-ohserver meastrement eror calculated for all 482 repeated

nieasurements was 4.4% and did not exceed values reported by other researchers

imespective of methods usad in measuring the AC-CEJ distance (Barker 1975,

T m

Goldherg o ai, 1976, Albandar et al, 1585, Hildeb

L] | i< [ — |
JLEL &l 1'Z7F, JITUEHL w1 Ay
1990, Mioreaver, the mean intra-cbserver ineasurement ot in millimetres was
‘= I . . -
[*1}

ietween 0] and 0.2 mm, and approached ihe aceuacy

(0.1 numy. Measurements on the buceal or labial surface of the tooth (AB) wers easier

cememo-ename] junction, The mean measurement ey for all remeasured (D

B oand 2.9%
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respeclively). This difference 1s statistically significant {Chi-squared, p<0.05). The
miegsuremnenis on spper and on lower dentifion were taken with similar accuracy

irespective of the surface on which the AC -CEJ distance was measured. The mean

intra-ohserver measurement errors for AB distances moped between 1,796 {iower
third tanlar) and 43% (lower second molar), and for CD distances berween 3.06%
{lower third molar) and 7.9% (lower catmne), The highes! result of inira-observer
errer calculations for the tooth category, was smaller than Uhe intra-observer crror
limut of 105 accepled in investigations of this nature (Goldberg et al. 1976), or il
vomveried to mitlimetres, amilar (0.3 mm) to other reports (kess than ¢.5mm)
{Barker 1975). The mean intra-obaerver measuzement encor for each teoth eategory

atul [or the bucecal and interproximal distances is shown separately in Table 3.312-1.

calegory
Maxills Mandible

~ Teelh N AB N D = N AB N cCD
1 B 2.6 B 4.8 13 2.7 13 5.0
12 15 3.2 [x) 7.0 15 2.8 L5 6.5
C [1] z2.6 16 6.5 L7 3.6 1S 7.0
Pl [ 2.8 17 4.6 I8 1.8 18 5.5
72 i) 30 15 6.3 15 3. 17 T.4
il 14 z.3 15 4.6 1a 3.6 19 4.3
M2 1 2.9 14 a4.5 15 4.3 [ 4.3
M3 0] +.B 14 1.5 14 i.7 15 3.0
AYG 107 2.8 118 &.8 125 3.0 132 5.7
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3313, Diastance bebween hypoplastic nngs and CEJ

The distance between the cemento-enamel junction {CET) and the midpoint of
each hypoplastic ring or pilting on the previcusiy cleaned looth surface, was
measured to 1he nearest ¢.1 mm with sliding calipers with sharpened lips {Goadman
el al. 1980, Goodman and Armeiagos 1983) (Appendix 2. The meagurements wene

taken on ail teeth with macroscopicaily observed hypopiasia and for ail individuais

wilh hypoplasia in both dental samples studied, The distances berween CEJ and ali

and pitted rings, have similar actiology, and thus should be reganded as the same
developmenta! disruptions and treated cqually in the analyses {Berti and Mahaney
1995}, Teeth with wnusual wear or with surface damage caused by chemicals io the
soil, or covered with extensive calculus were eliminated from the observation,
measurements and all further calcuistions. Such tecth were ireated s absent from the
sample. In heldwork conditions magnifying glasces were usad instead of a
microscope, bul only when it was particulary difficult i count and separale the nngs
from cach ciher. The examination of the tocth surface and the measurcments were
alwzys taken in the strong direct light from a desk Tamp placed approximately 15-20
cnt lrom the measured chject

Toevaluate mean inra-observer extor of measurements of distances betwern
cemente-enamel junction (CEF) and each hypoplastic ring or pilting, the same
procedure as for dental dimensions and for AC - CEI measuremcnls was applied

{$okal and Rohll 1988). Ten lower right canines and ten upper cight first incisors,
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each from one individual, with al least two hypoplastic nngs were selected for
remeasvremeni. The distances belween CET and (he nngs were neasured twice jn
rvals more than a week long and woally after a year. Results of the

lme interva

measurcment oror calculations are shown in the Table3 313-1.

Table 3.313-1. Mcan intra-abserver measurerent emor for distances between CE]

and hypoplastic rings on the lower right C, and the upper nght [1 {%).

Distance N LR(C N URI1
CEJ - first ring 10 A2 10 2.8
CEJ - second ning [ 2.1 10 3.5
CEI - third ring 10 2.7 10 27
CEJ - Inurth ring 7 L.o K 2.3
CE! - filth ring 3 2.9 3 2.1
AVG 40 2.6 40 2.8

The mean intra-observer exmor for all measnrements of the distances belween

CEJ and hypoplastic rings was 2.7%. There was no statistically sipnificant difference

between the average measurement ermor for the CEJ - hypoplastic ring distances on

= i.'lu"b'l_ & dkiunalen

the ltwer nighi canine and on ike wpper right incisor {2.6% and 2.8%

reatest intra-observer ervor for an individual measurement was 92,15 for the

-
x
m

r

et st sl anpvlie irnan thoe o an

i rnon am oy 'Y ¥
F3: MnE On e LR, MOSE O (e TemicaSuiTnial resnils were ¥ B3NS a5 e DTSt

332 Observations of pathological conditions, anomalics and dental wear

Goth new and traditional methods of coll ecting data on caries, dental wear,

periodontal disease, hypoplasia, caleulus, abscesses and other pathological

conditions were chosen to broaden an opporlunily to use compurnlive material in(he
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literature on classical Greek and ltalian sites where vanious methods were applied. It
was expected thal the nse of both older and the more recent methods would help

improve mlerpretatiom of the resulis,

3.321. Dental caties

Macroscopic observalions of denta] caries were conducted with the help of 2
dental probe according to necommendations for dentists and adopted by researchers
studying skeletal collections (Metress and Conway 1975, Karitzer 1977, Woeld
Health Organisation 1977, Henneberg 19512}, Number of carious teeth, sile of

carious lesions and the depree of canous lesions deveiopment on the ioth were

regislered for each individual (Henneberg 19912) (Appendix 1). Carious lesions

k. ML sk

were observed on toolh surfaces cieaned with a <ry iooth brush. The potential
carions lesion was explored by applying moderate pressure on & sharp dental probe

o _w = o=l PR E U TR IRy S 1 . -
cnd placed in the dark spoi on ihe 1woth surlace or on the discolo

-]
n

g
&
:

enamel. [(the cxplored area was soller than sormounding healthy lookiog enamol as a

occlusal, buccal, lingual, distal, mesial, and neck surface caries {Metresa and

Conway 1975, Henneberg 19912). A four points’ scale was used to describe the
degree of caries penetration. If io the caricus process only the enamvel surface was
destroyed without touching the dentine, the enamol carious kesion was described as

the firsl degroe caries and recorded as 1. If the caries penstrated into the dentine, the

deatinal carious lesion was described as the second degree canes and recorded as 2

on the charl. Polpal caries were the Dhird degree caries (3 on the chart) and the fourth

degree caries (4) indicated completely deeayed crown with only remeants of a root or
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roois left. I several surfaces of the tooth were atlacked by caries all lesions were
recorded with undetlining of the most severc levion (with the highest degree of

penetration). [n case of anly one carious lesion present on severad surfaces of the

toath all surfaces were recorded with underdining of the surface on which the lesion
was most probably intiated or simply on which he lesion occupied the bipzest area.
This laiter carious surface was included in calculations. In case of separate carious
lesions on the same iooth all carious lesions were included in some ¢alculations as
scpamilc cntibes,

Teeth Jost before dealh due to pathological ms were scored as [oal ante
moriem {am_loss or ext. on the individual ehants). Empty tooth sockels without
macroscopically observable bony changes indicaling pathclogical o remodellicg

healing processes were alse scored, and on the individual chart marked as tooth loss
after death {p.m. loss - post mottem 1o048).

The occurrence of caries in a population was described by two measures, caries

. "N -

frequency {or provalence} and caries incidence. These measures were adapied to

skeletal material from indices commonly used to desribe the epidemiclogy of the

examined tceth, orin total number of examined alveoii in cases where the teeth lost

before death were considered carious (Lukses 1992} Only dentitions of adulis were

inchigded in caleulations.

An example of carious lesions found among ancieni Melapontnes is shown in
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3.322, Periapical abscesscs

Presenee and location of periapical absceasey, chronic periapical abscessea wilh
sinuses, and alveolar abscesses was recorded oo the char according Lo descniplien
given by Tyldesley { 1978). Only abscesses of considerable size, macroscopically
observable without any special instrmenis or techniques like mdiology. were
reconded. Because the author had limited sccess to a radiolagical Jabaratory and
equipment in Ihe fieldwork condilions the systematic radiclogical screening of all
maxillac and mandibles was not pessible. Culy a few jaw fragmenis with already

diagnosed abscesses were analysed radiographicaily to assess the exient of bone

destruction.

3o L
io e FiguiTs

Severe bone damage cansed by periapical infection is show

=)

3.322-1 and 3 322-2.

dm N -

Smali in size periapical abscesses, noi accomible for the macroscopical

oheervation because the toath remained in (he socket and with ro sinuscs opened o

sxamination. Studies by Linn et al. (1987} showed that macroscopical observations

without an aid of radiography resulted in underestimation of the presepce of
periapical abscesses. Around 50% of abscesses, mostly those of smaller size were
nod detected. To minimalise the underestimation of the periapical abscesses, emply

tooth sockets ot sockets with loose teeth easy to remove without any damage to the

alvealar bone were examined for presence of bone remodelling following a

vranuoma (Clatke 1990, Hillson 1996, pp.284-286, Alt and Turp 1998a) . The

same procedurs was applied to both rural and urban denlal samples. Among the:
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thelividuals in rural sampfe with teeth ivose in the socke(s oty one aut of twemty ac
U457} had a perjapical abscess around the fower first molar rocts, sitich would
have: been wnnoticed if the tooil fad beea frmity supparted by ahveclar bone and sct
in tte zockert, One it of sicteen individugls in the drban sample {535 with lopse

fecth had a periapical abscess arownd the lawer seeond molar which conld have been
armrited in frachascoc observation if the teeth remaiped firmly jn the sockets. In
Mmest cages perrapic! changes fallowed by alvenlar bong destruction loosencd the
tooth 1n the socker, Such looth was usually missing Trom the socketl. Only sockets
with & stil) clearly visible shape of the root apex and beginning of the healing procesy
were seered for the presence or absence of perjapical abscesses, By adopling this

sconng procedure the ermor of underscoring periapical abscesses in macroscopical

Opservations in the presenl study was Jiminished, but not completely eradicated.

Figure 23222 shows a radicgraph of one of he “would be” rinitied cases of

csteornyelitis which probably spread after periapical infection.

3323, Dental calculus

Belore additional ¢leaning for connting of hypopiastic ings and measpremenis

of CEJ-ring distances the igeth wers examine

sucfaces,

below the gingival margin in gingival pockets snd On (Re ropls. was not inefuded in
al cafculins depossls or
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ealeutus present om the looth surfaces were scorsd as prade zero. Grade 1 was given

to slight caleulus, less than 1mm thick, on aoy of the crown sinfaces, Caleulus

deposits 1-2 mm thick were graded as 2, and grade 3 was assigned when Lhe

deposits were between 2 and 3 mm thick. The last grade in The sconng eystem, grade
4 described teelh with calculus 3-5 mm or thicker. Very thick caleulus deposits on
mandibulsr tecth classified as grade 4 are shown i the Figure 3.323-1.

The second method, also developed by the same authors {Dabney and Brothwell
1987}, and deseribing (he relative position of the calculus on the tooth in three
hoczontal zoiws, was found impeactical by the author. The archaeological material
analysed here was mosily excavated by nea-anthrapelogists and then cleaned 1a the

laboratory with the help of students and non-professionals. It was fhen possible thai

some of the less firmly adherent deposits cepecially from the occlusal part amxl near

(¢ cutting edpe wete ot in Ihe cleaning process. if the disiribution af calcbius on

the teeth was described in horzontal Zooes, grealer ercor would be made if the upper

e ek ad a

20ne was incorrectly scored as withou caicuiuy. To avoid that type of &

:
&

simpler scoring was ¢mployed where the location of the rerzining calculus was

described by the name of the tooth surface it covered: For example, if the calculos
was ot all tooth surfaces recorded information for that tooth was a,bj, or i (o-

involved). The surface with Ihe thickest depasits or the surface wilh the preatest area
covered was underined. Additicond information about the shape of the calclus, its
colour and its location below the cemento-enamel junctict was also recorded it
applicable. More desailed description of the caleulus seomed useless in view of

mentioned circursiances of handling the skeletal material.
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Figure 3.323-1. Periodontal disease and calculus on the dentition of the 30-35 years old
female (burial 356 at Pantanello). Lower front teeth are covered with a layer of
calculus thicker than 3 mm (long arrows). The roots of the lower front teeth are
exposed in 2/3 of their length. Some pitting of alveolar bone also present. The crown
of the lower left second premolar destroyed by caries revealing the pulp and root canal
(short arrow). Caries present on all lower molars and on lower right first premolar.
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