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SKELETAL INDICATORS OF HEALTH
CONDITIONS IN THE BRONZE AGE SAMPLE
FROM TOPPO DAGUZZO
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ABSTRACT — The combined use of various skeletal indicaiors of stress (dental disease, enamel defects, cribra
orbitalia, Harris lines, adult stature reduction, skeletal evidence of disease and trawma) in a Bronze Age sample
from Southern Italy allowed an evaluation of the general health status. The results point to conditions of good nutri-
tional status, although with mediocre health conditions. This kind of integrated approach can significantly contribute
to reconstructing the way of life of past human populations, when the information is combmed with archaeological

and palaeoenvironmental data.
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INTRODUCTION

Evaluating health conditions in past human
populations wag initially done by using single indica-
tors, such as cribra orbitalia, Harris’ lines, etc.
(see, among others, Bailit et al. 1970, Carlson et al.
1974, Garn et al. 1968, Jaffee 1972, Mc Henry
1968, Stini 1969). There is now a tendency to use
a combination of various stress indicators (see, e. g.,
Buikstra and Cook 1980, Cohen and Armelagos
1984,; Gilbert and Mielke 1985, Wing and Brown
1980): This integrated approach appears to be more
suitable than the use of single indicators, as informa-
tion is not only added, but the interaction among
various stressors can be considered. In fact, each
stress indicator furnishes slightly different blts of in-
formation (Roosevelt 1984), and the interpretation

of some indicators can change according to the
whole pattern.

v

FIGURE 1. Geographical position of Toppo Daguzzo site.
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logical stress, related to malnutrition and/or disease,
and functional stress, related to biomechanical
agents (Table 1). Skeletal indicators of physiological
stress can furnish information on general health
status, while indicators of functional stress can
contribute to the reconstruction of subsistence pat-
terns and régime related activities (Borgognini Tarli
and Repetto 1986).

TABLE 1. Categories of skeletal stress and their potential
ubilization as indicators of growth allerations,
malnutrition, disease and régime related activities.

| PHYSIOLOGICAL STRESS
(nutriticnal stress
and/or disease)

1.INDICATORS OF GROWTH DELAY AND ARREST

| nutritional stress
————— ——=— HARRIS’LINES SR and/or disease

[ followed by recovery
————— ENAMEL HYPOPIASIA --——= nutritional stress

I and/or diseasa

————— ADULT STATJRE REDUCTICH -—=— protein malnutrition

(but see genetic factors)

infecticas disease
. INFECTIOUS BONE DISEASE and/or functional
(OSTEITIS,PERIQSTITIS = ~------ —= stress, often linked to
AND MORE SPECIFIC DISEASE) degenerative joint
disease

X3

iron deficiency in diet

.CRIBRA ORBITALIA = -~---=—----— — {but see genetically-
and parasitically-
caused anemiae)

w

4.DENTAL PATHOLOGY

CARIES dietary habits,

et —— ABSCESSES . infectious disease,
e PERIODONTAL DISEASE i——-—- masticatory stress,
S ANTE-MORTEM TOOTH LOSS poor coral hygiene

FUNCTIONAL STRESS
(biomechanical
stress and strain)

bone remodelling
———————————————— i caused by mechanical
stress (but see
infectious disease)

2. TRAUMA any bone lesion
related to wound or
injury (fractures etc.)

The first type of indicators will be the object
of the present research, which is aimed at evaluating
the prevalence of the most reliable stress indicators

in a small Middle Bronze Age sample from Toppo

Daguzzo (Ripolla, Basilicata, Fug. 1)

MATERIAL AND METHODS

Toppo Daguzzo was a large inland settlement on
a volcanic hill at the junction between the Bradano
and the Ofanto river valleys. Because of its strategic
position at the confluence of important trade-routes,
which connected the Adriatic, Thyrrhenian and
Tonian sea (Cipolloni Samp6 1973, 1979, 1986a), it was
more or less continuously inhabited from the Copper
Age to the Tron Age. The excavations began in the
70’s under the direction of Dr. M. Cipolloni Sampd and
the patronage of the Archaeological Superintendency
of Basilicata and the Department of Historical,
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Archaeological and Anthropological Sciences of Anti-
quities of the University (Rome). The sample under
study was found in the acropolis and has been excava-
ted since 1983. It comes from the intermediate level
of a chamber burial dated to the Middle Bronze Age,
whose upper layer contained about 20 disturbed
burials (the subject of an ongoing research) and
whose lower level contained only some bone frag-
ments.

TABLE 2. Sample composition by sex and age of the skeletal
material from the second level of the Middle Bronze
Age chamber burial of Toppo Daguzzo (Basilicata,
Southern Italy)

Specimens Sex % concordant Age
sex diagnoses

TD1 male 80 adult
TD2 female 100 adult
TD3 male 91 adult
TD4 fermale 100 adult
TD5 male 100 mature
TD6 unsexed — 5years +16 M.
D7 male * about 17 years
TDS8 female * 12—13 years
TD9 male 80 young adult
TD10 female 70 adult
TDI11 female 100 adult

* Only morphological methods were applicable.

Sample size and composition are shown in
Table 2.

Sexing was done using 25 morphological cranial
and pelvis traits (Ferembach et al. 1979) and 12
univariate and multivariate techniques based on
metric traits (Black 1978, Giles and Elliot 1963,
Jordanidis 1961, Pettener and Brasili Gualandi 1979,
Pettener et al. 1980, Sauter and Privat 1954 —55,
Steele 1976, Witschel and Mangelsdorf 1956 cit.
in Breul 1974). Metric traits allowed to quantify the
reliability of the diagnosis, expressed as a 9, con-
cordance among the techniques which gave a definite
diagnosis (3rd column of Table 2).

Age at death was estimated, in the case of sub-
adults, by examining developmental stages of the
dentition and epiphyseal union of various parts
of the skeleton (Brothwell 1981, Ubelaker 1978).
In the case of adults, age classes were assigned on
the basis of dental wear, exo- and endocranial suture
closure and the general state of calcification.

Skeletal indicators of stress and pathology
were investigated by visual inspection and by micro-
scopical and X-ray examination, using a Wild M5A
binocular microscope and Italray X-ray equipment.

1. Harris lines — following the procedure by
Maat (1984), only opaque lines of increased density
extending at least halfway across the shaft were
scored in left tibiae (N = 9). The age of the formation
of the lines was evaluated according to Hunt and
Hatch (1981) and Maat (1984).

2. Enamel hypoplasia — following the procedure
by Perzigian et al. (1984), only the cases with promi-

nent, relatively deep horizontal grooves, depressed
lines andfor series of pits on the buccal surface
(categories moderate to severe) were scored. Maxil-
lary and mandibular permanent canines (N = 21),
considered to be good indicators of stress from
birth to about 6.5 years of age, were examined.
The age of temporary disruption in amelogenesis
was evaluated according to Massler et al. 1941,
as modified by Swirdstedt 1966.

3. Adult stature reduction — stature reduction
was evaluated by reconstructing the body size
with the formulae by Trotter and Gleser (1952,
1977) for Whites and Negroes.

4. Cribra orbitalia — were scored following the

procedures of Nathan and Haas (1966) and of Hengen

(1971) on 7 observable skulls.

5. Dental caries — following the procedure of
Ubelaker (1984), only tooth cavities showing clear
evidence of tissue necrosis with subsequent collapse
of hard tissues were scored. Caries were classified
according to their localization, severity and type
of possible initiating process, by Black’s classifica-
tion.

6. Periodontal disease — following the procedure
of Clarke et al. 1986, periodontal disease was scored
only when the bone crest of the alveolar marging
showed either the loss of the cortical bone or the
appearance of a porous surface.

7. Dental calculus — was scored following the
method of Dobney and Brothwell 1987.

RESULTS AND DISCUSSION

1. Harris lines — tibial growth arrest lines were
found in one case only (11.1 9,) as a single line
detectable with careful inspection (Maat’s type I).
The age of line formation was 15 years according
to the method of Hunt and Hatch (1981) and 14
years according to that of Maat (1984). In another
subject oblique radio-opaque lines were present at
the distal end of the diaphysis: they should reflect
regional differences in bone remodelling.

The interpretation of Harris lines as indicators
of stress is somewhat problematic. According to
Buikstra and Cook (1980) and to Huss-Ashmore
et al. (1982), both in studies on archaeological ma-
terial and in clinical studies, there is a poor associa-
tion between the frequencies of Harris lines in long
bones and other indicators of stress, such as mortality
rate. The more accredited hypothesis relates Harris
lines to recovery from nutritional stress or disease
(Dreizen et al. 1964, Mc Henry and Schulz 1976,
Rathbun 1987). According to Dickel et al. (1984),
episodic stress would be involved.

. Enamel hypoplasia — is present in 3 : 7 sub-
jects * whose permanent canines were observable
{(42.9 %), in two cases in a moderate, in .one case
in a severe degree (Fig. 2). The age of appearance
is between 3 and 4.5 years.

Enamel hypoplasia is considered to indicate
growth disruption (Goodman et al. 1980), often
related to an unbalanced or inadequate diet, particu-
larly probable at the moment of weaning (P. Smith

et al, 1984) or in the course of infectious disease.
According to Goodman et al. (1980). there is a good
association with other indicators of health conditions,
e.g. mortality rate, and probably records chronic
stress on an annual base.

Interobserver differences in scoring the pre-
sence of enamel hypoplasia were noted by Rathbun
(1984). Although such differences limit the possibility
of comparisons, some reference data are shown in

FIGURE 2. Enamel hypoplasia of the right maxillary canine _
wn the adolescent man TD7?.

TABLE 3. Prevalence of enamel hypoplasia in samples from the
circum- Mediterranean region during the Bronze

Age
l ‘ o .
I 9% of affected individuals
Samples ] | (permanent dentition with
varying degree of hypoplasia)
Moderate’ Severe | Total
Toppo Daguzzo 7 28.6 14.3 42.9
(Present paper)
Lerna 60 43.0 18.0 61.0
(Angel 1971)
Mycenaean Kings 20 - — — 4.0
(Angel 1971)
dericho 28 — — 53.0
(Smith et al.
1984)
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Table 3. The sample from Toppo Daguzzo shows
a lower prevalence of hypoplasia as compared to
other circum-Mediterranean Bronze Age populations,
with the exception only of the very selected sample
of Mycenaean Kings, in which enamel defects are
almost absent.

3. Adult stature reduction — although genetic
factors are involved, many authors have demonstra-
ted that protein malnutrition and other nutritional
stress can affect growth, causing stature reduction
(see; among others, Larsen 1984, Stini 1969). Compa-
risons between the sample under study and other
Ttalian coeval or geographically proximal and
circum-Mediterranean Bronze Age samples are shown
in Table 4. As can be seen, Toppo Daguzzo shows
a high stature as compared to coeval and proximal
samples, being equalled only by Mycenaean Kings.
This fact allows us to exclude protein malnutrition
or other regular andfor severe nutritional stress
during growth.

TABLE 4. Adult stature in Italian and circum-Mediterranean
Bronze Age samples and in Neolithic and Medieval
series from the same region of the sample under

study
Samples Average Stature (Trotter & Gleser
1952, Whites)
Males (W) 1 Females l (N)
Toppo

Daguzzo 172.1 (4) 160.3 (4)
Lerna (1) 166.1 (83) 153.5 (54)
Mycenaean

Kings (1) 172.5 14) 160.1 (3

Averége Stature (Trotter & Gleser -
1952, Negroes) ’
Males | (N) | Females | )
Toppo ,

Daguzzo 167.5 4) 156.3 (4)
Trentino (2) 163 (4) 151 (7
Verona (2) 164 (2) 156 i 1)

-| Scoglietto (2) 163 (3) 157 i (2)
Galleraie (2) | 166 (11) 152 1 (4
Castiglione (2) \ 166 (49) 156 (38)
Matera,

Neolithic (3) | 164.4 (4) 154.1 (4)
Matersa,

Medieval (4) | 1653 | (4 151.9 (2)

(1) Angel 1971

(2) Formicola 1983

(3) Borgognini Tarli 1978

(4) Borgognini Tarli & Giusti 1986

4. Oribra orbitalia — are present in 4 : 7 indivi-
duals (66.7 %), from allage classes (one infant, one
juvenile, one young adult and one adult). They are
generally not severe (porotic type of Nathan and
Haas 1966, degree 1—3 of Hengen’s 1971 scale,
Fig. 3). In the Sicilian Middle Bronze Age sample
partially studied by Di Salvo and Tusa (unpub. data)
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cribra orbitalia of Hengen’s degree 2—3 are present
in 20 : 70 subjects (28.6 %, including all the subadults
and some young adults). In spite of the low sample
size, it can also be noted that in the Toppo Daguzzo
sample the alteration is present in all the subadults,
but in 2 : 5 adults only. This is in agreement with
the literature, in which the prevalence and severity
of cribra orbitalia are reported to decrease with
increasing age, because of healing (Hengen 1971,
Nathan and Haas 1966).

FIGURE 3. Cribra orbitalia in the young adult man TD9I.

Cribra orbitalia are present in chronic iron-
deficiency anaemia (Goodman et al. 1984, Perzigian
et al. 1984, Von Enoth and Ortner 1982) of primary
or secondary alimentary origin (lack of Iron in food
and Iron malabsorption or impaired utilization,
respectively). They can also be present in haemolytic
anaemias of genetic or parasitic origin (e.g. thalas-
saemia or malaria) and in haemorrhagic anaemias
(e.g. due to chronic bleeding) (Ortner and Putschar
1981). In the case of haemolytic anaemias, porotic
hyperostosis (Angel 1966) of the cranial vault is usual-
ly present, which is often associated (especially
in case of genetic origin) with the thinning of the
subperiosteal cortical bone and expansion of the
diploe (hair-on-end appearance in X-ray films).
The absence of these features in the cranial material
under study allows us to exclude the presence of hae-
molytic anaemias. Iron deficiency anaemia of an
alimentary origin cannot be wholly excluded, even
if other indicators of nutritional stress (see above
seem to point to an adequate diet. In fact, accordir:_
to Mensforth et al. (1978), physiological demand
of Tron can increase during growth, thus rendering
infants (especially from birth to about 4 years)
susceptible to functional iron-deficiency anaemia.
The presence of cribra orbitalia associated with

enamel hypoplasia in subadults would suggest that -

such condition was possible in the human remains
from Toppo Daguzzo. However, it has to be taken
into account that Iron malabsorption can be linked
to the presence of some subacute parasitic and/or
infectious disease, frequent in regions with a live-

stock — agricultural economy and high population
density (Kent 1986), which could well be, according
to archaeological evidence, the case of Toppo Daguzzo.
Finally, a delayed weaning can produce temporary
iron-deficiency, because of the low Tron content of
milk (Palkovich 1987, Underwood 1977). The presence
of enamel hypoplasia in the sample from Toppo
Daguzzo at 3 —4 years of age would suggest a possible
a.ssoc?a,tion between nutritional stress linked to.
weaning and cribra orbitalia.

' In conclusion, in the sample under study haemo-
lytic anaemias can be excluded as a potential cause
of cribra orbitalia, while haemorrhagic anaemias are
considered as a possible but not very probable factor.
A mild iron-deficiency of limited duration would
therefore represent the most probable etiology.

4. Dental caries — when individual teeth are
considered, 12 out of 164 observable permanent
teeth show carious lesions (7.3 9/), but no caries are
present in 9 deciduous teeth. When subjects are
considered, 5 out of 8 individuals with permanent
teeth have caries (62.5 9%,). The distribution of caries
by arch, tooth category and side is shown in Table 4.

TABLE 5. Distribution of caries by arch, tooth category and
side and by degree of severity and tooth localization
n the sample from Toppo Daguzzo

N of caried | total observable | 9%
teeth teeth
Mand 4 96 4.2
Max 8 68 11.8
Ant 1 40 2.5
qut 11 124 8.9
Right 5 85 5.9
Left 7 79 8.9
N of caried | total observable %
teeth carious lesions
Occlusal 8 12 66.7
Interprox/Cervical 4 12 33.3
Penetraiit 4 12 33.3
Non Penetrant 8 12 66.7

Caries are more frequent in maxillary than in mandi-
hular and in posterior than in anterior teeth (Fig. 4).
-*eclusal and non penetrant caries are more frequent

~an interproximal and penetrant ones. The most
--soted teeth are M1 and M3. Most carious lesions
(8 : 12.= 66.7 %) belong to Black’s class I (cavities
beginning in structural defects in the occlusal surfa-
ces; pits and fissures), some (2 : 12 = 16.7 %) belong
to the T class (cavities in proximal surfaces of pre-
molars and molars, due to food stagnation) and one
belongs to the V class (cervical caries, of intrinsic
or extrinsic origin). A comparison between the
prevalence of caries in the Toppo Daguzzo sample and
that of other coeval or geographically proximal
samples is shown in Table 6. No appreciable difference
among the frequencies of carious lesions is observable.

TABLE 6. Q’omparison between the prevalence of dental caries
tn the sample from Toppo Daguzzo and that of other
European coeval or geographically proximal series

Series N of permanent Y% carious
teeth teeth
Toppo Daguzzo 164 7.3
Belcaire (1) 200 5.5
Unetice (2) 1022 6.8
Matera Neolithic (3) 387 9.0
Matera Medieval (4) 89 9.0

(1) Barthet & Riquet 1980

(2) Cechové & Titlbachova 1978
(3) Borgognini Tarli 1978

(4) Giusti 1983—84

FIGURE 4. Occlusal penetrant carious lesion of the right
mazxillary first molar in the adult man TD 3. Note
the alveolar abscesses at the level of the same carious
tooth and the impaction of the third molar.

TABLE 7. Comparison between the prevalence of dental
abscesses in the sample from Toppo Daguzzo and
that of other circum——Mediterranean coeval or
geographically proximal series

Series N of N of abscesses/adult
adults subjects
Toppo Daguzzo 6 ( 0.33
" Lerna (1) 64 1.25
Mycenaean Kings (1) 20 [ 0.20
N of N of 8
; abscesses | alveoli .
Toppo Daguzzo 2 \’ 234 0.85
Matera Neolithic (2) 8—10 « 387 2.1—-2.6
Matera Medieval (3) | 4 129 ‘ 3.1

(1) Angel 1971
(2) Borgognini Tarli 1978
(3) Giusti 1983—84
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5. Alveolar abscesses and ante-mortem footh loss —
the frequency of these pathologies (Fig. 4, Tables 7
and 8) is low in the sample under study as compared
to other circum-Mediterranean Bronze Age samples
and to geographically proximal Neolithic and Medie-
val series. Similar low values are found in Mycenaean
Kings only.

TABLE 8. Comparison between the prevalence of ante-mortem
tooth loss in the sample from Toppo Daguzzo and
that of other circum—DMediterranean coeval or other
geographicall proximal series

Series agu‘itfs N of tooth loss/subject
Toppo Daguzzo 6 1.3
Lerna (1) 64 3.3
Mycenaean Kings (1) 20 0.5
N of .

Tost testh N of alveoli 9,
Toppo Daguzzo 8 234 3.4
Matera Neolithic (2) 12—14 387 3.1—3.6
Matera Medieval (3) 9 129 7.0

(1) Angel 1971
(2) Borgognini Tarli 1978
(3) Giusti 1983 —84

6. Periodontal disease, dental calculus and anoma-
lies — the frequencies are shown in 7'able 9.

Periodontal disease is present in about one
third of the observable teeth, in the majority of cases
with mild to moderate degree of severity. Anterior
teeth are more affected than posterior dentition,
the right side is slightly more affected than the left

TABLE 9. Distribution of periodontal disease by arch, tooth
category and stde and by degree of severity and
Jfrequencies of dental caleulus and anomalies in the
sample from Toppo Daguzzo

Total % of teeth with periodontal
Observable disease

Lol mild J moderate | severe

Max 68 17.6 10.3 5.9
Mand 96 8.3 19.8 4.2
Ant 40 17.5 37.5 7.5
Post 124 10.5 8.9 4.0
Right 85 14.1 18.8 4.7
Left 79 10.1 12.7 5.1
Total 164 ‘ 122 | 158 4.9

‘ .

% Presence of Calculus (Degree by Dobney, Brothwell 1987)
gr Y

0 1 2 3 4

3.1 i 0.6 0

N = 164 70.1 26.2

Cases of Dental Anomalies

Impaection | Malposition Agenesia,

N =164 1 (M3) l 7 (12, C, M2, M3) | 2 (M3)
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one, while upper and lower teeth are affected in an
even proportion. The pattern of calculus distribution
does not perfectly parallel the distribution of perio-
dontal disease. The total number of teeth with calcu-
lus is approximately equal to the number of teeth
with periodontal disease, anterior dentition has more
calculus than posterior dentition, but left and right
side show similar frequencies of calculus and lower
teeth have more calculus than upper teeth (as expec-
ted, considering the role played by salivary stagna-
tion). On the other hand, dental micro-wear (Borgogni-
ni Tarli et al. in press) and macro-wear do not seem
to indicate heavy masticatory stress.

Therefore, calculus and dental plaque were the
most important factors in the etiology of periodontal
disease in the sample from Toppo Daguzzo, while
masticatory stress seems to have played a less
important role.

Dental anomalies in permanent dentition are
fairly frequent (5 : 8 affected individuals = 62.5 9,).
They are represented by malposition (rotation)
in 7 : 10 teeth, agenesia in 2 : 10 teeth and impaction
(Fig. 4) in 1 : 10 teeth. The most affected tooth is,
as expected, M3 (6 : 10).

7. Skeletal evidence of disease and trawma — the
following changes were observed: fractures and
exostoses, arthropathies of the joints, especially of the
vertebral column, osteitis of the paranasal sinuses and
of the dorsum sellae, signs of tumours.

X-ray examination showed a healed compression
fracture of L4 in the adult woman TD4: the vertebral
body shows reduced height (about 1/6) and the
presence of a large protrusion in the left, lower part,
with a corresponding cavity in the upper part of L5
(Fig. 5). ,

A bony excrescence was observed on the internal
face of the left ilium (in the region of insertion of the
iliac muscle) and in the corresponding external face
(in the region of insertion of the gluteus medius)
of the adult man TDI1. This change was probably
related to trauma (sprain).

Arthropathies of trunk and limb joints were
observed in the mature man TD5. Other adult
subjects (TD1, TD2, TD4, TD11) show slight signs
of arthropathies of the vertebral column, most
frequently in the lumbar region.

Osteitis of the paranasal sinuses is present in
two adult subjects, a man and a woman (TD9 and
TD10): in both cases X-ray examination shows the
presence of a radio-opaque area in a maxillary sinus,
probably resulting from an infectious process, such
as sinusitis.

Osteitis of the dorsum sellae is observable by
visual inspection in two adult subjects, a man
and a woman (TD3 and TD11): the changes consist
of a cribrous appearance of the external surface
of the dorsum, which is, however, radioclogically
intact. The interpretation of these changes, in the
absence of other skeletal evidence of disease in TD3
and considering the complex pathological situation
of TD11 (see below), remains problematic.

Changes associated with the presence of a pro-
bable. hypophyseal tumour were detected in a young

; st A e e i
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FIGURE 5. Sacrum, L4 and L& of the adult woman TD4
showing the healed fracture of L4 and the unilateral
sacralization of Ls. Frontal and left lateral views.

FIGURE 6. Lateral X-ray graph of the skull of the young
adult man TDY showing changes in the volume and
profile of the sella turcica.

adult man (TD9): X-ray examination showed an
enlargement of the sella turcica and a thinning
of the clinoid processes, while direct visual inspection,
after removing of the skull cap, allowed us to note
a uniform circular sellar enlargement, with erosion
of the floor, partial destruction of the dorsum and
blunting of the anterior clinoid processes (Fig. 6 and
7). According to Ascenzi and Mottura (1980) the
above features suggest the presence of a hypophyseal
tumour. Adenomas are the most frequent hypophyse-
al tumours in modern populations (60 %, according
to Kraus 1945). Considering that basophilic adenomas
do not cause sellar alterations and that eosinophilic
adenomas do not produce destructive changes of the
clinoid processes, the diagnosis of chromophobic
adenoma appears to be the most probable. Moreover,
eosinophilic adenomas are often associated with
acromegaly in adults and with gigantism in adoles-
cents, whose signs are absent in TD9. Nevertheless,
the possibility of a rare intrasellar craniopharyngio-
ma cannot be excluded on the basis of the sellar

changes observed. More details on this interesting

case, which, to our knowledge, would represent
one of the most ancient cases of hypophyseal tumours
so far described (see, e.g., Brothwell 1981, Ortner
and Putschar 1981), can be found in Repetto and
Canci (1987). ;
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FIGURE 7. Upper view of the sella turcica of the young adult
man TDY (see Fig. 6). Note the erosion of the
Jloor and of the clinoid processes and the partial
destruction of the dorsum.

An X-ray graph revealed, in the frontal bone
of the adult woman TD11, an irregular region of incre-
ased radiolucency, with an osteolytic appearance.
The osteolytic process began in the diploe and sub-
sequently extended through the inner table of the

FIGURE 8. Osteolytic lesion in the endocranial surface of the
frontal bone of the adult wyman TD11.
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frontal bone (F'ig. &). A central focus of lysis (max.
diam. 5 mm, min. diam. 3.5 mm), similar to that
described by Manchester (1983), is evident. A compa-
rison with other cases from the literature (Meoller
and Mogller-Christensen 1952, Soulie 1980) would
suggest metastasis from a malignant growth as
a possible cause of the above change. The study of this
rather complex case is still in progress.

SUMMARY AND CONCLUSIONS

The low frequency of Harris lines would indicate
a low incidence of stress during infancy and adoles-
cence. This is confirmed by the prevalence of enamel
hypoplasia, which is present, mestly in a moderate
degree, with a frequency lower than that of other
coeval samples.

Cribra orbitalia are present in all the subadults
and in two adults. Although their prevalence is
relatively high, they are not severe and the absence
of other cranial changes associated with. chronic
anaemia allows the exclusion of severe dietary or
disease-related stress.

Combining cribra orbitalia and enamel hypo-
plasia data (including age of onset), a moderate die-
tary stress during delayed weaning can be hypothesi-
zed.

Adult stature, which is high as compared to
that of coeval or geographically proximal samples,
also points to a lack of severe or chronic dietary stress
during growth.

Dental caries are present with a frequency
comparable to that of other Bronze Age European
samples. Most carious lesions belong to Black’s
first class, suggesting structural defects in the occlusal
surfaces as a possible initiating factor. The prevalence
of dental abscesses and ante-mortem tooth loss is low.
Periodontal disease is present with a rather low
frequency: its distribution by arch, tooth category
and side is partly related to that of dental calculus,
suggesting poor oral hygiene as the most important
etiological factor. Dental anomalies relative to two
main categories (agenesia of M3 and malposition)
are fairly frequent,

The whole pattern of dental pathology suggests
the lack of heavy masticatory stress and of regular,
frequent sugar intake. The lack of macroscopically
observable dental structural defects, together with
the good state of bone calcification observed in
X-ray graphs, suggests adequate Calcium content
in the diet.

All the above considerations point to a good
nutritional status: this is in agreement with the
archaeological evidence, according to which the
burial was utilised by the upper social class (Cipolloni
Sampo, 1986¢).

The frequency of degenerative changes is rather
low, while that of infectious disease and of tumours
is fairly high.

The presence of two cases of tumour in a small
sample, whose average age at death is ratherlow,
is notewhorthy. One explanation is that this high
incidence could be familial. This possibility is

supported by the distribution of some non-metrie
traits and by the presence of family burials in Ttaly
during the Bronze Age as suggested by other sites
(Cipolloni Sampo 1987, Peroni 1985).

We hope to shed further light on the living
conditions of the individuals from this sample, by
the study of the skeletal remains from the upper
layer and by chemical (trace element and stable
isotope dosage) and paleoserological analyses
(research in progress). These data will be integrated
into the information derived from the final archaeo-
logical studies of the site. ’

ACKNOWLEDGEMENTS

Thanks are due to Dr. Mirella Cipolloni Sampo
for entrusting the study of this material and for
archaeological information, to Prof. Antonio Ascenzi
for paleopathological advise on the most problematic
cases (hypophyseal tumour of TD9, sellar alterations
of TD3 and TDI11), to Prof. Marcello Martolini,
Mr. Giancarlo Landi and Mr. Ilio Carnesecchi for
X-ray interpretation and preparation respectively,
to Prof. Ugo Urbano and Prof. Giorgio Ragaglini
for X-ray preparation and interpretation of the
case of lumbar fracture (TD4), to Dr. Vincenzo
Formicola for wuseful discussion during skeletal
examination and to Prof. Roscoe Stanyon for
linguistic revision of this manuseript.

The research was supported by a grant from
the Ministero della Pubblica Istruzione (M.P.L.).

REFERENCES

ANGEL J. L., 1966: Porotic hyperostosis, anemias, malarias
and marshes in the prehistoric Eastern Mediterranean.
Seience, 153: 760—763.

ANGEL J. L., 1971: The people of Lerna. Am. School of classical
studies at Athens and Smithsonian Institution, Washing-
ton D. C.

ASCENZI A., MOTTURA G., 1980: Traitato di anatomia pato-
logica per il medico pratico. U. T. E. T, Torino.

BAILIT H., WORKMAN P. L., NISWANDER J. K,
MACCLEAN C. J., 1970: Dental asymmetry as an indi-
cator of genetic and environmental stress in human
populations. Hum. Biol., 42: 626—638.

BARTHET B., RIQUET R., 1980: Anthropologie de I'ossuaire
de Belcaire (Bronze Ancien du Département de 1’Aude).
L’ Anthropologie, 84: 36—T0.

BLACK T. K., 1978: A new method for assessing the sex
of fragmentary skeletal remains: femoral shaft cireum-
ference. Am. J. Phys. Anthrop., 48: 227--231.

BORGOGNINI TARLI 8. M., 1978: I resti scheletrici del
Neolitico materano del Museo Ridola. Nota preliminare.
Atts XX Riun. Scient. Ist. Ital. Preist. Protoist. in Basilica-
&, Matera 16—20 Ott. 1976. Pp. 241—259.

BORGOGNINI TARLI S. M., DELLA SANTINA D,
KRANCALACCI P., REPETTO E., in press: Reconstruc-
tion of Mesolithic diet using dental microwear and trace
element analysis. The case of Grotta dell’Uzzo (Sicily).
Proc. Intern. Symp. on Upper Palaeolithic, Mesolithic and
Neolithic populations of Furope and the Mediterranean
Basin, Tel-Aviv Sept. T—10 1987.

BORGOGNINI TARLI S. M., GIUSTI P., 1986: Le necropoli
altomedioevali di Matera e I’Eta Barbarica in Italia:
sintesi antropologica. In: (VV.AA.) Matera. Piazza
8. Francesco d’ Assisi. Origine ed evoluzione di uno spazio

wrbano. Pp. 147—208. Editrice B. M. G., Matera.

BORGOGNINI TARLI 8. M., REPETTO E., 1986: Skeletal
indicators of subsistence patterns and activity régime
in the Mesolithic sample from Grotta dell’Uzzo (Trapani,
Sicily): a case study. Hum. Hvol., 1: 331—352.

BREUL D., 1974: Methoden der Geschlechis, Koerperlangen und
Lebensalterbestimmung von Skeletfunden. Schmidt-Roem-
hild, Luebeck.

BROTHWELL D. R., 1981: Digging up bones, Oxford Univer-
sity Press, Oxford,

BUIKSTRA J., COOK D., 1980: Paleopathology: an American

account. Ann. Rev. Anthrop., 9: 433—470.

CARLSON D. 8., ARMELAGOS G. J., VAN GERVEN D. P.,
1974: Factots influencing the etiology of cribra orbitalia
in prehistoric Nubia. J. Hum. Evol., 3: 405—410.

CECHOVA L., TITLBACHOVA 8., 1978: State of the denti-
tion of the Bronze Age populations. Anthropologie
(Brno), 16: 153-—156.

CIPOLLONI SAMPO’ M., 1973: La stratigrafia di Toppo
Daguzzo e problemi relativi ai contatti culturali fra
le due sponde adriatiche durante 1'Etd del Bronzo
e la prima Et3 del Ferro. Proc. Intern. Coll. “AIESEE”,
Lecce-Matera.

CIPOLLONI SAMPO’ M., 1979: 11 Bronzo Finale in Basilicata.
Atti XXI Riun. Scient. Ist. Ital. Preist. Protost., 11
Bronzo finale in Italia. Firenze, Pp. 489—513.

CIPOLLONI SAMPO’ M., 1986a: Dinamiche di sviluppo
culturale e analisi archeologica: problemi interpretativi
nello scavo di un sito. Dialoght di Archeologia, 2: 225—
239,

CIPOLLONI SAMPQ’ M., 1986b: La tomba tre dell’ acropoli
di Toppo Daguzzo (Potenza). Elementi per uno studio
preliminare. Annald Ist. Orient. Napoli Archeol. St.
Antica, 8: 1—40.

CIPOLLONI SAMPO’ M., 1986¢: Le tombe di Toppo Daguzzo
(Basilicata nord-orientale). Considerazioni sulle comunita
della Media Eta del Bronzo nel sud-est italiano. In:
Traffiei micenei nel Mediterraneo. Problemi storici e
documentazione archeologica. Atti Conv. Palermo 1984,
Eds. M. Marazzi, 8. Tusa, L. Vagnetti. Pp. 27—40.

CIPOLLONI SAMPQ’ M., 1987: Manifestazioni funerarie
e struttura sociale. Sci. Antich. Stor. Archeol. Antrop.
1: 55—119.

CLARKE N. G., CAREY 8. E,, SRIKANDI W., HIRSCH
R. 8., LEPPARD P. I, 1986: Periodontal disease in an-
clent populations. Am. J. Phys. Anthrop., T1: 173—183.

COHEN M. N., ARMELAGOS G. J., 1984: Paleopathology at
the origins of agriculture. Academic Press, New York.

DICKEL D. N., SCHULZ P. D., MC HENRY H. M., 1984:
Central California: prehistoric subsistence changes and
health. In: Paleopathology at the origins of agriculture.
Eds. M. N. Cohen, G. J. Armelagos. Pp. 439—461.
Academie Press, New York.

DI SALVO R., TUSA 8., unpub. man.: Antropologia dei
resti scheletrici umani di Marcita {Castelvetrano). Nota
preliminare. Atz VII Congr. Antrop. Ital., Frascati
Sept. 1987.

DOBNEY K., BROTHWELL D., 1987: A method for evalua-
ting the amount of dental calculus on teeth from archaeo-
logical sites. J. Archaeol. Sci., 14: 343—351.

DREIZEN 8., SPIRAKIS C., STONE R., 1964: The influence
of age and nutritional status on bone scar formation
in the distal end of the growing radius. Am. J. Phys.
Amntrop., 22: 295—306.

FEREMBACH D., SCHWIDETZKY 1., STLOUKAL M.,
1979: Recommendations pour déterminer Page et le
sexe sur le squelette. Bull. Mém. Soc. Anthrop. Paris,
6: 7—45.

FORMICOLA V., 1983: Stature in Italian prehistoric samples,
with particular reference to methodological problems.
Homo, 34: 33—47.

GARN 8. M., SILVERMAN F. N.,, HERTZOG K. P,, ROH-
MAN C. G., 1968: Lines and bands of increased density:
their implication to growth and development. Medical
Radiography and Photography, 44: 58—89.

GILBERT R., MIELKE J., 1985: The analysis of prehistoric
diets. Academic Press, New York.

GILES E., ELLIOT O., 1963: Sex determination by discrimi-
nant function analysis of crania. Am. J. Phys. Anthrop.,
21: 53—68, .

181



GIUSTI P., 1983—84: Le necropole alto-medioevali di Matera,
¢ VEta Barbarica tn Italia: sintesi antropologica. Master
thesis. University of Pisa.

GOODMAN A. H., ARMELAGOS G. J., ROSE J. C., 1980:
Enamel hypoplasias as indicators of stress in three
prehistoric populations from Illinois. Hum. Biol., 52:
515—528.

GOODMAN A. H.,, MARTIN D. L., ARMELAGOS G. J.,
CLARK G., 1984: Indications of stress from bone and
teeth. In: Paleopathology at the origins of agriculture.
Eds. M. N. Cohen, G. J. Armelagos. Pp. 13—49. Acade-
mic Press, New York.

HENGEN 0. P., 1971: Cribra orbitalia: pathogenesis- and
probable etiology. Homo, 22: 57--75.

HUNT E. E., HATCH J. W., 1981: The estimation of age
at death and ages of formation of transverse lines from
measurements of human long bones, Am. J. Phys.
Anthrop., b4: 461-—469.

HUSS-ASHMORE R., GOODMAN A.H., ARMELAGOS G. J.,
1982: Nutritional inference from paleopathology.
In: Advances 4n archaeological method and theory. Ed.
M. Schiffer. Pp. 3956 —474. Academic Press, New York.

JAFFEE H. L., 1972: Metabolic, degenerative and inflammmatory
disease of bone and joints. Lea and Febiger, Philadelphia.

JORDANIDIS J. P., 1961: Détermination du sexe par les
os du squelette (os coxal et sacrum). Ann. Méd. Leg.,
41: 347.

KENT 8., 1986: The influence of sedentism and aggregation
on porotic hyperostosis and anaemia: a case study.
Man, 21: 605—636.

KRAUS J. E., 1945: Neoplastic diseases of human hypophysis.
Arch. Pathol. 39: 343—349.

LARSEN C. 8., 1984: Health and disease in prehistoric
Georgia: the transition to agriculture. In: Paleopathology
at the origins of agriculture. Eds. M. N. Cohen, G. J.
Armelagos. Pp. 367—392. Academic Press, New York.

MAAT G. J. R., 1984: Dating and rating of Harris lines.
Am. J. Phys. Anthrop., 63: 291-—299,

MANCHESTER K., 1983: Secondary cancer in an Anglo-
Saxon female. J. Archaeol. Sei., 10: 475—482,

MASSLER M., SCHOUR 1., PONCHER H. G., 1941: Develop-
mental pattern of the child as reflected in the calcification
pattern of teeth. Am. J. Dis. Child., 62: 33—617.

MC HENRY H., 1968: Transverse lines in long bones of pre-
historic California Indians. Am. J. Phys. Anthrop.,
29: 1—17.

MC HENRY H., SCHULZ P., 1976: The association between
Harris lines and enamel hypoplasia in prehistorie
California Indians. Am. J. Phys. Anthrop., 44: 507—512.

MENSFORTH R., LOVEJOY C. O., LALLO J., ARMELA-
GOS G. J., 1978: The role of constitutional factors, diet
and infectious disease in the etiology of porotic hyperos-
tosis and periosteal reactions in prehistoric infants and
children. Med. Anthropol., 2: 1—59.

MOLLER P., MOLLER-CHRISTENSEN V., 1952: A
Medieval female skull showing evidence of metastases
from a malignant growth. Acta Pathol. Microbiol. Scand.
30: 336—342.

NATHAN H., HAAS N., 1966: On the presence of cribra
orbitalia in apes and monkeys. Am. J. Phys. Anthiop.,
22: 351—354.

ORTNER D. J., PUTSCHAR W. G. J., 1981: Identification
of pathological conditions in human skeletal remains.
Smithsonian Institution Press, Washington D. C,

PALKOVICH A. M., 1987: Endemic disease patterns in paleo-
pathology: porotic hyperostosis. Am. J. Phys. Anthrop.,
74: 527—537.

PERONTI R.., 1985: Presenze micenee e forme socioeconomiche
nell’ Italia protostorica. Awi XXII Conv. Studi sulle
Magna Grecia. La Magna Grecia e il mondo micenea.
Taranto 1982, Pp. 211—284,

PERZIGIAN A. J., TENCH P. A, BRAUN D. J,, 1984:
Prehistoric health in the Ohio river valley. In: Paleo-
pathology at the origins of agriculture. Eds. M. N, Cohen,
G. J. Armelagos. Pp. 347—366. Academic Press, New
York.

PETTENER D., BRASILI GUALANDI P., 1979: La funzione
diseriminante nells, diagnosi del sesso in base ai caratteri
metrici del femore, Antrop. contemp., 2; 59—68.

182

PETTENER D., BRASILI GUALANDI P., CAVICCHI 8.,
1980: La determinazione del sesso mediante analisi
multivariata di caratteri metrici della tibia. Antrop.
congemp., 3: 363-—372.

RATHBUN T. A., 1984: Skeletal pathology from the Palaeo-
lithic through the metal ages in Iran and Iraq. In:
Paleopathology at the origins of Agriculture. Eds. M. N.
Cohen, G. J. Armelagos. Pp. 137—167. Academic Press,
New York.

RATHBUNT. A, 1987: Health and disease at a South Carolina
plantation: 1840—1870. Am. J. Phys. Anthrop., T4:
239—253.

REPETTO E., CANCI A., 1987: Anatomical variants and
pathological changes observed on the Bronze Age skull
TD9 from Toppo Daguzzo (Italy). Riv. Antrop. 65:
139—148.

ROOSEVELT A. C., 1984: Population health and the evolu-
tion of subsistence: conclusgions from the conference.
In: Paleopathology at the origins of Agriculture. Eds.
M. N. Cohen, G. J. Armelagos. Pp. 5569—583. Academic
Press, New York.

SAUTER M. R., PRIVAT F., 1954—55: Sur un nouveau
procédé métrique de détermination sexuelle du bassin
osseux. Bull. Soc. Suisse Anthrop. Ethnol., 54—55:
60—84.

SMITH P., BAR-YOSEF O., SILLEN A., 1984: Archaeo-
logical and skeletal evidence for dietary change during
the Late Pleistocene/Early Holocene in the Levant.
In: Paleopathology at the origins of Agriculture. Eds,
M. N. Cohen, G. J. Armelagos. Pp. 101—136. Academic
Press, New York.

SOULIE R., 1980: Un cas de métastases craniennes de carei-
nome datant du Bronze Ancien. Typologie des lésions,
observations paléopathologiques, analogues en Europe
Centrale et Occidentale. Proc. IIT Europ. Meeting of the
Paleopathol. Assoc., Caen: 239—253.

STEELE D. G., 1976: The estimation of sex on the basis of the
talus and calcaneus. Am. J. Phys. Anthrop., 45: 581 —
588.

STINI W., 1969: Nutritional stress and growth: sex differences
in adaptive response. Am. J. Phys. Anthrop., 31: 417—
426.

SWARDSTEDT T., 1966: Odontological aspects of a medieval
population in the province of Jemtland/Midsweden.
Tiden-Barnagen AB, Tryckerier, Stockholm.

TROTTER M., GLESER G. C., 1952: Estimation of stature
from long limb bones of American Whites and Negroes.
Am. J. Phys. Anthrop., 10: 463—514.

TROTTER M., GLESER G. C., 1977: Corrigenda to ,,Estima-
tion of stature from long limb bones of American Whites
and Negroes®, A. J. P. A, 1952. Am. J. Phys. Anthrop.,
47: 355—356.

UBELAKER D. H., 1978: Human skeletal remains. Aldine,
Chicago.

UBELAKER D. H., 1984: Prehistoric human biology of
Ecuador: possible temporal trends and cultural correla-
tions. In: Paleopathology at the origins of Agriculture.
Eds. M. N. Cohen, G. J. Armelagos. Pp. 491—513.
Academic Press, New York.

UNDERWOOD E. J., 1977: Iron. In Trace elements in hwman
and animal nutrition. Pp. 13—55. Academic Press, New
York.

VON ENOTH D. W.,, ORTNER D. J., 1982: Aminoacid
analysis of bone from a possible case of prehistoric iron
deficiency anemia from the American South-West.
Am. J. Phys. Anthrop., 59: 377—385.

WING E. 8., BROWN A. B., 1980: Paleonutrition: method and
theory in prehistoric foodways. Academic Press, New York.

E. Repetto,

A. Canci, 8. Borgognini-Tarli
Istituto di Antropologia

e Paleontologia Umana

Via S. Maria 55

567100 Pisa

Ttalia




