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tomb as the previous case mentioned. On the one hand this verifies
both diagnoses, since tuberculosis is a highly contagious disease. On
the other hand, it poses the need to formilate some ideas, which will be

mentioned in the final section of this chapter (see the Discussion).

Plates 94 & 95

Arthvopathy of the right shoulder joint of a woman aged about 45. Exto-
stoses on the lower and posterior margin of the glenoid cavity are noted.
Exostoses also appear on the greater tubergle of the humerus (Plate g4 ).
These osteophytes are evidently ankylotic agents. The restriction of
movement by the ankylosis, probably aggravated the already existing post-
climateric osteoporosis which is seen in the humerus. Shadows are dis-
cerned around the centra of the three lumbars which have a thin, almost
normal, clear outline of periosteum. Evidently there was calcification
of the soft tissue around these vertebrae. A perforation is seen on the
4th lumbar ver tebra, around which there is osteoblastic activity. It 'is
probably a sinus of a cold abcess of the psoas miscle. This is tubercu-
lous spondylitis, which is probably part of general tuberculosis of the
bones, if the same cause is accepted for the changes at the shoulder

joint.

Plate 35

Complete ankylosis both of the centra and spinous apophyses of two lumbar
ver tebrae. Exostoses are observed on the inferior and superior margins

of the vertebrae. This is possibly a case of tubercular spondyiitis, dis—-
cerned in the 7th cervical ,3rd and 6th thoracic, belonging to a man aged
about 35 years old. In the next x-ray erosion of the bone is discermned

in all three vertebra¢ while exostoses and calcification of fibrocaseous
tissues around the vertebral bodies is observed. It is significant that
this case is from the same tomb as the previous case described (71B),

with a psoas abcess.

Plate 96

118 B,A,Z,H: Tuberculous spondylitis. Exostoses, calcification, bone destruc-

7

6

tion and deformity of the vertebral bodies, belonging to two young women
and two young men (aged about 26,24,23 and 32 respectively), which were
all found in the same tomb, is noted. The inferior margin of the centrum

of 4th lumbar belonging to 118H appears to be severely eroded.

List of further cases of Tuberculosis:

Plate 96

Y: Lumbar vertebrae belonging to an adult male.
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Plate 97

Thoracic and lumbar vertebrae of an adult male.
Plate 97 ¢
Lumbar vertebra belonging to an adult female.

It is worth noting that all of the above three cases are from the

same tomb.

Plates 96 & 97

Fourth lumbar vertebra belonging to a woman aged about 26.

It appears from macroscopic observation that the 6th, 7th, 9th and 10th
thoracics and the 3rd and 4th lumbars were involved. They belonged to a

young man aged about 23.

Thoracic and lumbar vertebrae belonging to a young man aged about 32

years old.

The above three cases all came from the same tomb. The last two indivi-

duals have remarkable dental hypoplasia.
Plate 97

Right femur and 5th lumbar, belonging to a man aged about 28.

Plate 98

The 2nd, 3rd and 4th lumbars of a man aged about 35 years old.

Plate 98

1st, 2nd, 3xd and 4th lumbars of a man aged about 34 years.

Spondylitis: Rheumatic, Degenerative and Ankylosing

Plate 98

The lumbar section of the vertebral column of a man aged about 31 years
old. All five vertebrae are porotic, with marked osteophytes and exos-
toses on the vertebral bodies and on the spinous processes mainly on the
Zﬁd, 3rd and 4th lumbars. On the posterior part of the inferior surface
of the 3rd lumbar there are two depressions. Similar depressions are
observed on the superior surface of the 5th lumbar. All the vertebrae -
mainly the first, to a lesser degree the second, still less the 3rd and
4th - appear to be deformed. Finally the umbrella-shaped exostoses on
the articular surfacesof the vertebrae are typical of ankylosing spondy-
litis, which is the probable diagnosis of this case due to a degenerative

or rheumatic aetiology.




7 7A:

20E:

55A:

100 :

95H:

272

Plate 98

Arthritis in a man aged 40 years old. Ankylosis of both thoracic verte-
brae, exostoses and osteophytes are observed. The lower vertebra has
collapsed and the spinal canal appears deformed. This deformity may «

have had neurological consequences for this man.
Plate 99

Ar thopathy in a man estimated to be over 80 years of age. The congenital
absence of the neural arch and spinous process of the 5th lumbar is
observed. Spina bifida occulta in this mature individual was probably
asymptomatic. Complete ankylosis of the pelvic bones is discermed.
There are exostoses round the margins of the acetabulae. The osteopor—

osis observed is of a degree corresponding to the age of this person.

Plate 100

The whole of the vertebral column and the sacrum excepting the ‘l1st lumbar
which is absent, of a man aged about 30. Osteophytic prominences are
noted on the centra of the lower thoracic and lumbar vertebrae. On the
10th and 11th thoracics rarefying changes are noted on the vertebral
bodies which have a linear shape; macroscopically these lock like scars

on the intervertebral surfaces. The degenerative change on the 10th
thoracic is surrounded by a thin layer of compact bone tissue. The neural
arch of the 2nd lumbar appears to be fractured, possibly after spondylo-—
lithesis. These changes are probably of a rheumatic or degenerative
aetiology. It is noted that in the same individual the opening of the

sacral canal extends down to the second segment of the sacrum.
Plate 100

Osteophytes and exostoses are noted on the porotic 7th cervicalvertebra
belonging to a woman over 40 years of age. This is a case of degenerar-
tive spondyloarthritis, perhaps of rheumatic aetiology, which spread to
the whole of the vertebral column; the changes and compression of the
bodies increase in severity from top to bottom. Osteophytes and exosto-
ses are observed on the superior surface of the sacralised 5th lumbar
and on the remaining lumbar and thoracic vertebrae. Compression of the
vertebral bodies and collapse of the intervertebral disks is observed

in the lumbar regionm.

Plate 101

Degenerative vertebral arthropathy, probably of a rheumatic aetiology,

in a man aged about 40 years old.
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Plate 101

A man about 40 years old, with degenerative vertebral arthropathy accom-
panied by senilé osteoporosis. The vertebrae appear compressed and
deformed, with zones of porotic rarefaction, osteophytes and exostosef.

Rheumatoid- arthritic changes are noted in the finger bones. |
Plate 101

Degenerative artﬁ?pathy of the spine. There are osteophytes on the
thoracic section of the vertebral column. The centra of the lumbar

vertebrae are distorted and the spinous processes ankylosed.

List of further cases of Rheumatoid Spondylitis:

Plate 101

3rd lumbar belonging to an adult male.
Plate 101
Sacrum belonging to a woman aged about 29 years.

Piate 102

: Vertebrae belongiﬁg to an adult female.

Anatomical Variations of the Vertebral Column

Plate 102
Sacrum with par tial, unilateral sacralisation of the 5th lumba:.(AlsgiﬁI%SZ) -

Incomplete sacralisation of the 5th lumbar vertebra. The spinal canal

~ continues down the sacral section.. The segments of the sacrum are incom—

79I

leE:
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78%:

pletely ossified on the anterior surface of the bone. It belongs to a

woman aged about 19 years old.

Sacrum belonging to a woman aged about 23 years, in which the laminae
have failed to develop properly. On the posterior surface the spinal

canal remained open down to the 4th segement of the sacrum.

Sacralisation of the 5th lumbar in a man aged about 25 years.

‘Lumbarisation of the sacral vertebrae in a woman about 50 years old.

Spina bifida in a man aged about 26. Exostoses are observed on the sip-
erior surface of the lst sacral vertebra. Exostoses were also observed

macroscopically, on the superior surface of the 5th lumbar:
Partial sacralisation of the 5th lumbar, in a woman aged about 24.
Plate 103

A large triangular—shaped sacral fissure is observed in a man aged about
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30 years. Osteophytes are observed on the superior articular surface

of the sacrum.

The sacral canal is open down tobtheAsegond sacral segment, and from the
4th segment down there is a defective development of the vertebral lam-

inae, The sacrum belongs to a man aged about 43,

Sacralisation of the 5th lumbar vertebra, belonging to a man aged about
30.

Sacralisation of the 5th lumbar vertebra, belonging to a man aged about
40.

Osteophytes on the superior articular surface of the first sacral verte-
bra and round the sacro-iliac joint. There is a depression which runs
diagonally across the surface of the lst sacral vertebra: in therx~ray
(a=p view), this is V-shaped and defined by a thin layer of periosteal

bone. The sacrum belongs to a man aged about 25 years old. )
Plate 104

Osteophytes on the superior articular surface of the first sacral verte-
bra. The spinal canal is open from the 3rd sacral segment downwards.

The sacrum belongs to a man aged about 23.

Sacralisation of the 5th lumbar vertebra, on the superior surface of
which osteophytes are observed. (The 5th sacral segment is missing).

The sacrum belonged to a man aged about 20.

Spina bifida, due to the absence of the neural arch and spinous process
of 5th lumbar, while the opening of the sacral canal is large. The Ist
and 2nd segments of the sacrum are not yet fully ossified. This is a

male, aged approximately 29 years old. (See also Plate 47)

Morphologically normal sacrum, belonging to a young man about 20 years .
0old; the segments of the sacrum are not yet completely ossified. The sacral

canal is open from the bottom of the 3rd segment. )
Sacralisation of the 5th lumbar of a male, asbout 29 years old.

Unilateral sacralisation of the 5th lumbar on the right side, with marked
presence of osteophytes on the sacrum and 4th lumbar, belonging to a

woman aged about 23 years old.

Comment on Plates

It is most probable that the anatomical variations of the sacra in
these x-rays were asymptomatic. Moreover, it is certain that none of

them bore any relation to the caise of death, as is proved by the ages
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of their owners, because such anomalies would. bring about death almost
simultaneously with birth, or a little later. In cases of neoar throsis
(lumbarisation) it is possible that lumbago or sciatica was exper ienced
when movements required hypeféxtensiqn or the lifting of heavy objects.

In the case of sacral spina bifida, which might have been accompanied.

by a dermal cyst with a tuft of hairs and hairy pores (but may also have
been completely asymptomatic, given that today it occurs in 17% of the
normal Greek population (Matsaniotis 1972, Vol. 2, 1172), and is found
accidently when radiographic examination has been occasioned for some
other reason), even if it was relatively easy for these individuals to

be attacked by meningococcus or some other virus — due to the hairy pores,
for instance - recovery from meningitis would have been difficult, or at
least more difficult than it is talay. This questicn brings to mind some
cases of trephination of the skull and the survival of certain imdividuals
with large sections of thercrania missing. Today one is amazed by such
"mir acles" (See Brothwell and Sandison 1967, 673). It could well be that
the resistance of these people to micro-organisms was far greater than

curs taday in this age of antibiotics.

List of further cases of Anatomical Variations of the Vertebral Column:

A. Sacralisation of the 5th Lumbar

55I% Male aged about 33 (Plate 104 & 52)
Platyvola: Adult male (Plate 104)

10~1: Male aged about 34 (Plate 105)

31-3: Male aged about 34 (Plate 105)

118B: Female aged 26 (Plate 105)

B. Lumbarisation of the lst Sacral Vertebra

108B: Female aged about 25 (Plate 105)
1182T: Male aged 17 plus (Plate 105)

C. DPersistence of Open Sacral Canal

14-1: TFemale aged about 41 (Plate 105)
46-2: Male aged about 30 (Plate 105)

Congenital Dislocation of the Hip

Plate 106

The necks of both femora in this x-ray are short and thick. Their capita
are not completely hemispherical, but appear to have a small angle on their
inferior surface. Taking into account this information, the sex of the

individual (a man aged about 23) and provenance, one may suggest that there
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is evidence for a diagnosis of bilateral congenital dislocation of the
hip. Among congenital defo:mities, in Greece CDH occupies a primary
position and affects females 6-8 times more frequently than males. It
is usually bilateral, but the left femur is affected 3 times more often
than the right . 1In Crete it has an endemic character (Matsaniotis 1972,
1302) . For the material which we are examining, this observation is an

indication of an endogamous society (See also 84B below).

Plates 106, 107 & 108

The shortness of the anatomical neck of the femur and the 'mushroom'
(rather than hemispherical) shape of the head and the exostoses on the
surgical neck of the femur are evidence of probable congenital disloca-
tion of the hip, in a man aged about 3C. Observing the exostoses around
the right acetabulum of the pelvis (Plate 108), probably due to recurring
injury and the fact that the opening of the acetabulum at the bottom is
disproportionately large, it is suggested that the diagnosis of CDH
becomes more certain. This is evidently a forward displasia of the

hip.,
Plate 106

The shortness of the neck of the femur and the reduction of the sphericity
of the head of the femur are noteworthy. These are indications of

possible congenital dislocation of the hip, in a female aged about 30.
Plate 108

A male about 35 years old. The opening of the left acetabulum and exos-
toses inside the acetabulum suggest the possibility of congenital dis-

location of the hip.

Plate (not illustrated)

Left femur with a peculiar flat,mushroom-shaped head belonging to a man

aged 35 years.

9.11 Head Injuries

Plate 109

27: A child aged about 10 or 11 years. The skull has areas of reduced radio-

17.2:

graphic shading, and looks as if it had been "hammered". It is a typical

illustration of increased intra cranial pressure.
Plate 109

Areas of increased and decreased radiographic shading are seen in the x-ray
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of a skull belonging to a young woman, aged about 19.  An abnormally high

intracranial pressure is probable, caused by some reorganisation process.
Plate 109

The cranium of a child aged about 13 years. A space between the sutures,
disproportionate to the age of the child, is noted. A compression fracture
of the left parietal and frontal bones is observed. Parietal hyperostosis
is also seen, evidently due to the slow increase of intracranial pressure,
a consequence of a probable subdural heamatoma, which was not completely
organised. Only thus could one explain the anomalous space which is dis-
tinguished in the shadow of the calcification arnd the osteoblastic reac-
tion of the left parietal. The haematoma is probably due to a fall, in
which other injuries were presumably sustained, the most important of which
may have been the perforation of the roof of the left orbit 5.6 - 3.5 mm

in diameter, which is of traumatic origin. The haematoma and the infec-
tion (meningo—encephalitis), if this perforation was a portal of entry’

for bacteria, were obvicusly the cause of this child's death.

Hyd rocephaly

Characteristic appearance of hydrocephaly in a child aged 2 - 2! years.
(The comparison with cranium 191, which belongs to a child of 12, in the
same x-ray is striking.) The disproportion of face to skull vault is re-
markable. The anterior fontanelle remains open and its size is enlarged.
The sutures — mainly the coronal, to a lesser extent the lambdoid and tem—
poral — remained open. A profounder impression of the cerebral cortex and
arteries (and vessels).on the inner cranial table is observed, due to
greater intracranial pressure. The pre- and post-cranial fossae are en-
larged. However, the sella turcica remains normal. This is probably an
obstructed hydrocephalus, due to blocking of the acqueduct of the 4th

ventricle, such as happens with tumours of the post-cranial fossa (Harrison
1977, 1875 & 1888). ’

Plate 110

Hydrocephalus child, aged about 3 years old. The disproportion between

the size of the facial and the cerebral cranium is remarkable. The impres-
sion of the cerebral cortex and the broadening of the post—cranial fossa

is noted. The internal surface of the orbit is punctuated with tiny holes
the size of pin heads. A small énlargement of the sella turcica, but
mainly thinning of the bone substance, is also noted. Thinning of the

clinoid processes and the bones 6f the cranial vault is also noted. It is
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possible that a chromophobic adenoma resulted in secondary Cushing's

disease, defects of vision - even blindness, due to pressure on the optic

chiasm — diabetes insipidus and slow development of the body.

9.13 Frontal Sinusitis
Plate 111

78B: The frontal sinuses appear enlarged in size. The bone cortex of the skull
is thick, whilst the wall of the sinus is thin and irregular, with a
shape that reminds one of a shell. The left sinus is missing, but the
indicated shape of the missing part, suggests that there was symmetry and
similar thinning of the bone. The nasal diaphragm is slightly distorted
and in the middle seems displaced towards the left (side opposite the
surviving sinus). This could be a normal variation. But the distortion
of symmetrical development may also be due to the development of some
benign tumour, for instance giant-cell tumour. This coculd be due to
sinusitis which involved some injury to the face and in particular to
the nose, from a fall or a knock. Finally, it is possible - perhaps most
likely - that the deformity described is due to chronic frontal sinusitis
(Harrison 1977, 162; Apley 1973, 101). This skull belonged to a young

man aged about 29 years old.

9.14 Paget's Disease

Plate 112

Platyvola: Thickening and distortion of the compact cortical bone below the
middle of the diaphysis of the tibia. Disturbance of the direction of
the bone trabeculae, in relation to the force lines of the bone, is ob-
served. Finally zones of increased and decreased radiographic shadow are
noted. This may be an osteogenic osteoma, or more likely Paget's disease.
Paget's disease usually affects individuals over 40 years, males slightiy

more frequently than females inaratio of 4:3 (Collins 1966, 229).

9.15 Osteoblastic Sarcoma

Plate 112

95K: The right ulna of a man aged about 45 years old. The distal third of the
diaphysis has a very bulky shape, enclosed in a thin layer of periosteum.
This may be Paget's disease with a pathological fracture and a secondary
callus, or an ostecblastic type of neoplasia, for instance osteoblastic,

periosteal sarcoma. The compact bone cortex of the large tibia in places



1034:

appears partially thicker. This could be a metastasis of the ulna sar-
coma, Metastasis from the ulna to the life organs (for example the lungs),
would kill the person. The diaphyses of the surviving metacarpal bones
appear enlarged in width, mainly in the middle, while their cortex is

very thin. The spongy bone appears porotic.

Metastatic Cancer to Bone

Plate 113

An osteosclerotic sacrum belonging to a man aged about 29 years old. The
first sacral vertebra appears to be lumbarised whilst this is one of the
rare cases where the coccyx is preserved. This diffuse sclerosis could

be the result of metastases to bone of malignant neoplasia, or Paget's
disease which most often affects the axial skeleton. In the next x-ray
the thoracic and lumbar section of the vertebral column of the same indi-
vidual can be seen. On the third thoracic there is a healed fracture of
the spinous process. Osteophytic projections (vertebral avthropathy) can
glso be seen. The lumbar vertebrae, particularly the last three, but also
half of the first lumbar appear dense. The hypothesis of metastatic neo-.
plasia is also suggested by this. Practically anytumour with the excep-—
tion of the primary tumours of the central nervous system, may occasionally
metastasize to bone, but this phenomenon is highly characteristic in
cancers of the breast and prostate. From a half to two-thirds of these
carcinomas, sometime in their course metastasize to bones (E. Aegerter

and J. Kirkpatrick, 1975, 470). The lumbar and sacral vertebrae with the
pelvis bones are the ones usually affected in carcinoma of the prostate.
Emboli of viable tumour cells are carried by both the blood vascular and
lymphatic systems. 3Because the latter method is exceedingly common in
prostate cancers, the pattern In these lesions is highly suggestive. It
is true that carcinoma of the prostate and also most metastatic carcinoma,
causes bone lysis. So the principal symptoms and signs of metastatic

bone tumour are bone destruction, pain ard pathological fracture. Frac-
ture may stimulate the remaining normal skeletal tissues to produce callus
and eventually achieve some healing even in the presence of the tumour that
caused the fracture. It is possible that the third thoracic vertebra may
have been broken and healed by these mechanisms. 3But any cancer that des-—
troys a considerable amount of bone may initiate sufficient osteoblastic
reparative activity. This is particularly truweof prostatic cancer which
is often of the osteoblastic or sclerosing type. Excessive amounts of
mineralising osteoid are characteristically produced in response to the

presence of carcinoma of the prostate. The radiographic manifestation of



a metastatic carninoma of the prostate may be confused with that of
Paget's disease (Aegerter & Kirkpatrick, 1975, 472). The osteoblastic
response of a prostate metastatic tumour radiographically results in
areas of opacification that are homogeneous but fuzzy in outline, as

in the present case. It seems probable that this man had a painful end,

cauxsed by cancer of the prostate.

PART II : DISCUSSION

The greater part of the material examined in this study is derived
from the Late Minoan cemetery at Armenoi. Because the skeletal material
from Armenoci is particularly well preserved and abundant, it allows one
an opportunity to arrive at detailed conclusions regarding this particu-
lar population. The material available from other sites included in this
study is poor by comparison with the abundant material from Armenoi, which
consequently gives an impression of bias to the following discussion. But
the material from Armenoil provides a special advantage since it gives one
d unique opportunity to examine in detail a section of a particular com-
munity living on Crete in the Late Minocan period. Many conclusions drawn
from this study have particular reference to Armenoi, but their wider sig-
nificance and general implications for the rest of the Minoan population

cannot be excluded.

The bones recovered and examined from the Armenoi excavation belong
to 250 adults (143 men and 107 women) and 106 children. One question which
arises from such a study, "how often did these people fall i1l and from
what cause?", will unfortunately remain unanswered. The percentage of
disease in the population due to illnesses which could be detected, ie.
which affect bones, (excluding post—traumatic arthritis and fracture), -
is 24.47%. But this figure is only a rough estimate of the real figure,
since it is clearly impossible to include a large number of diseases from
which members of the population suffered and died since they leave no
trace on bones. A historical illustration of this point is the number of
deaths caused by small-pox in 17th century Europe, estimated at 60 millioms
or 10.9% of the world population of 550 millions (Vasileiades 1971, 55 and
442). This to search for a figure which represents the true or total fre-
quency of disease in the Late Minocan community at Armenoi is meaningless. .
Even rough comparison with the percentage of disease in modern times is
useless since the differences between the Minoan period and contemporary
times as regards hygeine, nutritiom, vaccination, medicine and technology

are vast. However consideration of the available evidence permits one to
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arrive at a series of interesting conclusions, which help to determine

qualitatively the answer to the original query formulated above.

Both the average length of life, about 30.67 for men and 27.56 for
women, and the distribution of ages at death correspoﬁd to expectations
for the period. Mean stature was 1.68 m for men and 1.55 m for women,
comparable to modern Cretans. It is true that the quality of the diet
and its protein content are directly correlated with growth achievement
since better nourished individuals achieve greater stature. These facts
confirm the archaeological evidence which also indicates that one is
dealing with a prosperous comminity, where the standard of living was
relatively high. This conclusion is not altered by the evidence for vit-
amin deficiencies or by evidence of frequent ocsteoporotic changes which
were observed macroscopically on the cranial vaults and in the roof of
the orbits, indicating chfonic and relatively serious anaemias, mainly
iron deficiencies. The cases of scurvy in children, already described
are most probably due to sprue or some other protein-losing enteropathy
with consequent malabsorption of the nutritious elements of the diet,

rather than to an inferior diet and a low standard of living.

But these phenomena do give rise to the question of to what extent _
a high standard of living was common to the whole community. Whether
or not social or class distinctions existed in Minoan soclety and was there
a system of serfdom or slavery, since differences which were not just bio-
logical but also sccial differences between men and women are evident.
Although the female is biologically more resilient than the male, only
15.3% of women reached the age of 35, when reproductive activity is sig-
nificantly reduced, compared to 25.3% of men who reached the age of 35.
The higher frequency of female deaths between the ages of 20-25 years,
compared to that of male deaths at the corresponding age is apparently due

to female deaths in child-birth.

It would seem that there were no concessions to women for increased
responsibilities and biological stresses of child-birth, which aggravated
their social position. The nutrition of women seems to have been below
their requirements. 807 of osteoporotic bones belonged to women. 18.87%
of female tibiae displayed osteoporosis compared to only 2.87% of male
tibiae. If one takes into consideration the possibility that during one
third of her life a woman might nourish either through her blood du;ing
pregnancy or through her milk during lactation a second human being, and
if one calculates her requirements in terms of proteins and iron, then the

fundamental cause of the high frequency of osteoporosis among the female
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population at Armenoi is easily understood. It seems probable that at
this period women not . only breast—fed their childrén for perhaps as

long as two or three years, but they were also responsible for feeding
the whole family, whilst men and male children were the main comsumers.
The inferior position of women in society is é phenomenon which must have

had immediate consequences for the life and health of the populationm.

The possible existence of a closed endogamous type of society also
has direct and very significant consequences. In a farming community
whose economy is based on animal husbandry, one would expect that the
transfer of land and flocks would constitute a particularly important
preoccupation. Often the solution to this problem is provided by the
arrangement of marriages among the members of the same community. This
results in the transfer of property by inheritance within the limits of
the community. But it also perpetuates inherited diseases or anatomical
varlations. Conversely it might exclude such diseases which might be A
endemic to other areas of the island. Four interesting matters which tend

to support this hypothesis are discussed below.

Dozens of crania with osteoporotic vault surfaces were x-rayed 1in
the expectation of finding cases of thalassaemia in the population (pl.114). Mac-—
roscopically dispersed osteoporosis was visible and particularly marked
on the extermal vault surfaces of a number of crania and on the roof of
the orbits. Such changes occurred in 82.797 of the preserved crania and
6.25%7 of orbits examined. Osteoporosis of the cranial vault occurred in
887 of the male crania; 52% of them were severe, 157 were medium, and 21Z%
were slightly affected. Osteoporotic changes affected 76.747 of female
crania examined; 37.27% of them were severe, 17.447 were medium, and 22.097
were slightly affected. 47 of male skulls and 8.69%7 of female skulls pre-

sented osteoporotic lesions in the roof of the orbits.

It must be kept in mind of course that similar changes to the bones of
the skull generally occur with all anaemias (Matsaniotis 1972, 981). In
children such lesions can occur when iron which is supplied to the body by
a normal diet, is inadequate to cover their needs. 1In the first two years
of life the total amount of ironm which may be derived from fruit, meat,
eggs and milk does not exceed 4 mg daily. It is probable that in early
times breast feeding continued during the first 2-3 years of a child's
life (Sigerist 1951, 243). But one litre of milk contains only 0.5 mg of
iron. The daily requirements of children at this age reach 8-10 mg of
metallic iron. Clearly a high frequency of iron deficiency anaemia at

this phase of bodily growth and skeletal development is not surprising in
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Minoan times, since it is a serious problem today.

Particular attention has been paid to the explanation of the most
probable means by which iron deficiency anaemia was established, because
after detailed radiographic examination of the suspected bones there s
no evidence for any case of thalaséemia. This negative discovery re-
garding the population examinéd is nevertheless important. For reasons
which will be explained below, it constitutes evidence that the Armenoi

population was a closed community.

The high frequency of B-~thalassemia anaemia which is encountered in
the modern Greek population is a serious and very difficult social prob-
lem (Matsaniotis 1972, 1005). There are no accurate figures for the fre-
quency of the occurrence of the B-thalassemia stigma. In Crete it is
approximately 7.6%. 1In Rhodes, which is a smaller island, it has a fre-
quency of 167 (Daikos, 1971, 125). It is of course encountered chiefly
in the islands of the Mediterranean, in Southern Italy, Central Africa,

Asia, the South Pacific and in some areas of India (Harrisom 1977, 1693).

Individuals who suffer from the homozygous B-thalassemia usually die
at a young age. One of their characteristics is that they have in their
blood more iron than is normally required (Iron-wastage anaemia). It is
therefore possible that in early times of faminé, individuals with B-
thalassemia lived longer than normal 'healthy' individuals because their
needs for iron were small. This is a personal theoretical view which may
explain how this serious disease has persisted throughout millé%}a and
survived natural selection, or rather been favoured by natural selection
under adverse nutritional conditions. The fact that not a single case of
thalassemia was discovered in this sample may be proof of the hypothesis
that there was no, or very limited, cross-breeding with any other area
of the island. If there had been, according to the jgwr of probability,
one would have expected to find at least one case of a child who had died

from thalassemia.

The survival of the thalassemia trait has been linked with malaria.
But it is not only thalassemia which provides protection against malaria,
a theory which has been strongly projected in archaeological literature
(Angel 1964). Increased protection against malaria is given by the pre-
sence of abnormal haemoglobins, mainly haemoglobin S (Sickle-cell anaemia),
by the mechanism whiéh is described below (III). It is poésible that the
same protective effect may be exerted by haemoglobin C,D,E thalassemia
and glucose 6-phosphate deficiency, since these abnormalities are more

frequently found in malarious areas (Harrison 1977, 1072). Thus if one
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attempts to correlate endemic malaria on Crete and thickening of the
cranial diplo€ in some of the material studied, thalassemia would not

be the only Haemoglobinopathy with which one would link it. This sug-
gestion would be more likely if one found similar changes mainly in small
children. But so far no children's skulls with evidence of thalassemia

have been found.

A second indication of the existence of a closed type of community is
the relatively numerous cases of congenital dislocation of the hip, which
were identified and discussed in the section on diagnoses. This is an
inherited disorder, which is encountered in communities of an end ogamous

type (Apley 1975, 261).

A third indication which may support the theory that the Armenoi
community was of an endogamous type, is the frequency of osteomyelitis
(10.8%), and its relationship to sickle-cell anaemia. For unknown rea-—
sons, individuals with sickle-cell anaemia are significantly more suscep-
tible to osteomyelitis caused by salmonella infection (Harrison 1977, 1692;
Daikos, 1971, 807). 1In this disorder the haemoglobin is abnormal and is
called haemoglobin S. It differs from normal haemoglobin A of adults, in
that the glutamic acid of its b-chain is replaced by another amino—acid
called valine (Harrison, 1977, 1689-1691). The natural chemical proper-
ties of Hb-S result in the manifestation of the disease under conditions
of low oxygen pressure (hypoxia), such as occurs in venous blood. The
particles of Hb-S join together and form long chains, which result in
changes to the shape of the red blood cells, which assume a crescent or
'sickle '-shape and are destroyed., Masses of sickle-cells block the blood
vessels and create cbstructions (infarctions) such as those already des-—

cribed in explaining the mechanism of osteochondritis.

In Greece the sickle—cell gene has a frequency which varies between
10-20% in the population according to the region (Gardikas 1977, 614).
This frequency exceeds 207 in areas plagued with malaria, because carriers

of the sickle-cell trait (heterozygotes) survived malaria epidemics when

the other inhabitants succumbed and died. It has been shown that the sickle-

cell trait confers protection against falciparium malaria. It seems that
when the parasite is in a red blood cell which contains Hb-S it favours
sickling and the destruction of the red cell which results in the death

of the parasite (Gardikas 1977, 616). The question is whether or not there
is any evidence for the existence of malaria in the region of Armenci,

which could verify this hypothesis of the existence of sickle-cell anaemia.

Radiographic screening of the tibiae of 100 individuals (61 men and
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39 women), for the observation of Harris lines, or so-called lines of
arrested growth, which indicate nutritional deficiencies or febrile

infectious diseases, produced the following results.

a) Harris lines were seen in 867 of individuals: 88.5% of males and 82.05Y%

of females.

b) Regular distances occurring between Harris lines ie. the repetition of
lines at approximately equal intervals, were seen in 56.9% of individuals

with Harris lines: 55.57 of males and 59.37 of females. (See fig. 9.1)

c¢) The regular appearance of Harris lines every 2 mm was observed in 40.8%
of individuals with regular Harris lines (36.6% of males and 47.37% of

females), or 207 of the total number of individuals examined.

Since the majority of Harris lines observed were near the epiphyseal
plates, they must be interpreted as signs of interrupted growth or deve-
lopment at ages between 14—-18 years. At this period the tibia grows omn
average about 5 mm per year (Bass, 1971, 189). t is concluded that a
large section of the population suffered from some febrile disease, which
afose periodically at intervals between 1-4 months. Diseases which are
associated with periodical, repetjtive fevers at similar intervals are
malaria, salmonellosis and, more rarely, brucellosis and relapsing fever

(Harrison 1977, 934-936).

According to the etymology of the Greek word, malaria is an illness
associated with marshes which are rare phenomenon in Crete, although
Watrous (1974) has suggested that part of the Lasithi plain may have been
marshy in antiquity. The chief geophysical characteristics of Crete are
its mountains and its long coast line. It is known that two kinds of
malaria bearing mosquito exist in Crete, one which breeds in streams at
altitudes up to 1200 metres and another which is tolerant of saline water
(See Chapter 2.10). It is also known that until a few years ago, malaria
was endemic to Crete. The disease may well have been a serious problem
in Bronze Age Crete. Summation of the evidence seems to provide some con-

firmation of the above hypothesis.

IvV. The fourthvindication of the existence of an endogamous-type community
is the large number of congenital variations affecting the vertebral column
in 23.1% of individﬁals (25.6% of males and 16.6% of females), details of
which have already been given in the previous section. Finally to round
off the evidence for an endogamous-type community I should like to mention
again six cases of cranial osteomas, two cases of anatomical variations

of the atlas (1lst cervical gertebra), two scaphocephalic crania and two
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anatomical variations of the base of skull, which were presented in more
detail in chapter seven on non-metrical variation. All of these varia-
tions could well have an hereditary origin. The osteoma which is found
in four different tombs, provides proof of a family relationship between

the individuals in tombs 13(A), 46(1) 73%T, and 89 (K JA) .

In discussing the evidence above I have tried to demonstrate the
probable existence of an endogamous type of rural community dependent
on a mixed farming economy. The discovery of a number of diseases con-
nected with agricultural labour and animal husbandry reinforces this
hypothesis. In the sections on diagnoses a large number of cases of
exostoses of traumatic origin has been noted. 30.67 of adult individuals,
whose tibiae and clacanes were breserved, presented exostoses of post-
traumatic arthritis (39.47 of men and 21.2% of women). Traumatic arthri-
tis of the limbs is an occupationally-linked disease. In farming little
accidents and injuries which occur almost daily will bring about these

changes in the way already described in the section on diagnoses.

Figure 9.2 opposite presents the frequency of osteophytic and
exostotic changes of degenerative, traumatic and infectious aetiology in
the surviving ver tebrae examined. The frequency of changes to the 5th
lumbar vertebra is diminished (or biased), because in many cases the 5th
lumbar is sacralised. Descending the vertebral column, the increased fre-
quency of changes, clearly has a degenerative rheumatoid aetiology. The
high percentage of changes in the lower .thoracic vertebrae might be att-
ributed to infectious causes, especially brucellosis and tuberculosis

which are discussed below.

Brucellosis, as was already stated in the previous section, is an
occupational disease of people who are involved in animal hu'sbandry. It
is caused by three species of Brucella, of which Brucella melitensis is
the most commonly distributed form in Greece. (The eponymous disease
"Cretan Fever" is an alternative name for brucellosis.) The food which
most often carries Brucella is the milk of goats and cows and their pro-

ducts, for instance yoghurt and cheese.

Contact with animals and in particular with milk producing animals,
kept either for meat production or used in the home economy to supply the
needs of the family, is probably responsible for the other serious infec-
tious disease mentiénei above, tuberculecsis. Tuberculosis has probably
accompanied hominid populations since earliest times. Today five species

of tubercle bacilli have been described. Two of these are known to be
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pathogenic for man: Mycobacterium tuberculosis hominis and Mycobacterium
tuberculosis bovis. It is also known that the most common tuberculosis
which is lung tuberculosis is due te the human strain, while tuberculo-
sis of the bones i$ due to the bovine strain. But tuberculosis may spread
through the blood stream to bones from a primary lung infection .in the
advanced stages of its development. Consequently it is not possible

to know with certainty which mycobacterium caused the disease, merely

from examining the bone changes.

The species of mycobacterium responsible here for the disease may
be relatively obscure but, the attitude of the people studied to tuber-
culosis is quite clear. Taking into consideration the comminal burials
‘of tubercular individuals, who are clearly from the same family exempli~
fied by tomb 118, in which five young individuals aged between 23-28 and
related to one another, died with the same symptoms at about the same
age. It seems probable that as far as concerns the population being
studied tuberculosis was not connected with the animals on which their
livelihoods depended, but was regarded by them as a hereditary disease.
Indeed the same view was held by Hippocrates, who was the first to report
that tuberculosis is transmitted from parents to children. It was not
until the 2nd century AD that Galen suggested that the disease was
infectious (Liokis 1974, 125).

Their occupation with animal husbandry not only gave the inhabitants
a comfortable livelihood and fatal diseases. It is very likely that it
stimulated the early development of medicine. The manner in which this
might have comé about can be illustrated by a very colourful story which
is well known in Greece. In Athens there are still vivid memories of the
Vlach 'practical' surgeon, now deceased. A group of Athenian doctors had
brought an action against him in the cowrts to prevent him practising.
According to tradition, the Viach, a former shepherd, appeared before the
court with a lamb. He broke all of its legs and then invited his oppon-
ents to make the lamb walk. When the doctors professed themselves unable
to do this, the Vlach broke a stick which he made into four splints. He
reduced the fractures by manipulation and bound the splints to each of the
animal's legs. The lamb got up and walked and the man's critics were si-
lenced. (Many peopie prefer to take their ailing bodies to such practit-
ioners who still exist in Greece, rather than go to conventional doctors!)
This story clearly demonstrates the direct relationship between animal
husbandry, a main preoccupation of the Armenoi community, and the develop-

ment of orthopaedic techniques.



290

In the section on diagnoses a number of cases of fractures, most
of them healed, are describai. In describing them it was mentioned that
in my opinion, some of them had been immobilisei'by the application of a
perhaps 'primitive' but effective technique for treating fractures anq
some had not been reduced or had healed without any external assistance.
In 4 out of 15 fractures described in the diagnoses (that is 26.67), one
can say that reduction and immobilisation was needed. 14 out of 15 frac-
tures (93.37%), mist have been immobilised, since bone callus was formed.
But the study of‘the bone callus formation does not verify the hypothesis
of orthopaedic reduction, nor does it exclude it. The unreduced and un-
healed central dislocation of the hip, as was already mentioned, presents
a difficult orthopaedic problem even today. However, even 1f one is de-
pendent on only 26.67 of cases, it may still be said that some kind of
medical treatment of fraétures was already developed in Minoan times.
In what measure such treatment was administered by a profession with
specialised talents, or whether it was merely home medicine and practical

methods, or both is open to questiom.

The Greek word i-ja-te, meaning doctor, is recorded on a linear B
tablet from Pylos (Lejeune 1971, 213; Bennett and Olivier 1973, I, 132;
1976, II, 89; Bartsckas 1964, 115). There is little doubt therefore that
this profession was recognised and existed in Greece as early as the l4th
century B.C. According to a Persian document there were three kinds of
healers or doctors in Greece in the period before the !st millennium B.C.
There were those who cured with plants, those who used magic WOI&S and
those who used the knife. On Crete there is archaeological evidence that

all of these methods for dealing with disease were used.

It is clear that the Minoans were very familiar with the properties
of the many species of herbs in their island environment. The goddess
from Gazi with her crown of poppy heads was mentioned in Chapter 3. It’
is thought that the drug was used in religious rites to induce a state
of euphoria in the participants. Dyctamon is another herb native to Crete
which has been widely praised since antiquity for its medicinal properties.

Herbs mentioned in the Knossos tablets are Coriandrum sativum and Cyperum

rotundus from which aromatic oils were made. Such oils were traded with
Egypt and they may have been considered to have medicinal properties. The
Ebers papyrus records a prescription of Cretan origin used by the Egyptianms.
It is 2lso known that the Egyptians used "curative' spells or incantations,
some of them in foreign languages. One recorded in the London Medical
Papyrus is in the Cfetan language (Sigerist 1951, 280). It seems that these

magic words were so effective against diseases that they were imported
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from Crete. Presumably they could have been muttered by the patient
before imbibing a potion or by the priest/magician doctor who administ-

ered it.

On Crete there is evidence for the association of priests with ciring
of disease. Anathemata which portray limbs and parts of the human body
which were clearly pathologicél, have been found at peak sanctuaries.

They were mentioned in Chapter 3 (See plate 115 . They are obviously the
prototypes of similar votives found in the Asklepeiz in the classical per-
iod and of the "tamata' in the Greek Orthodox Church today (Platellg).

It may be that in Minoan times priests exercised the function of healers
by virtue of a divine authority invested in them. Finally one must turn
back to the skeletal evidence, to explore the possibility of the existence

on Minoan Crete of surgeons who used the knife.

Four interesting cases which may provide evidence of surgical inter-
vention will be discussed below. The first is a cranium of a young male
individual (32 B) aged about 25 years old, from a tomb at Armenoi (P1. 117). It
was noted to have scars of incisions made by a knife on the frontal bone.
The deepest incision on the right side of the frontal bone is 17.5 mm
long. Another parallel to it and nearer to the midline was 11 mm long.
There is a third incision, in a similar position on the left half of the
frontal bone, measuwing 16.6 mm. The second case concerns the cranium of
a young female (86B) aged about 23, from another tomb at Armenoi, which
was observed to have a small circular depression on the surface of the
posterior left parietal near lambda. It had an approximate diameter of
10.6 mm and a depth of 2 mm. The thickness of the diploe'at the centre
of the depression is 4 mm compared to an average parietal thickness of
6 mm. A depression about 16.2 mm in diameter was observed on the left
parietal of another skull belonging to a 35 year old male (67B) from Arm—
enoi. (See plate 118). Finally a similar phenomenon was noted on a M(
skﬁll from Knossos Ailias Tomb V, larnax Ve. A roughly circular depress-—
jon with a maximum diameter of 16 mm was observéd on the posterior left
parietal, 27 mm from the sagittal suture and 53 mm from lambda. The thick-
ness of the diploe in the centre of the depression was 5 mm compared to an
average parietal thickness of 6.5-7 mm. Beside the depression there were
seven shallow incisions, which varied from a minimum of 3 mm to 10 mm long
(See Plate 119). They appear to have been made by a knife. There is the
possibility then that in both cases the scars have been made by a knife

for the purposes of treatment.

The area of the frontal bone, which is the location of the scars
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observed in the first case, is supplied with blood from the frontal
(anterior) branch of the superficial temporal artery (Warwick & Williams
1973, 628). 'Dilatation of the temporal arteries with stretching of the
swrounding sensitive structures is believed to be the mechanism of mgst

of the pain of migraine. This artery when involved in giant-cell arter-
itis (cranial or temporal arteritis), usually observed in older individuals,
gives rise to headaches of a dull aching and throbbing type. The pain is
severe and persistent over a period of weeks and months. The offerding
artery is not always tender to pressure, but section of it may relieve

the pain (Harrison 1977, 21). It is hypothesised that the cut marks noted
on the metopic bone of the cranium described, were made with a knife in

an attempt to treat surgically, a persistent headache of the type mentioned.
I have personally encountered an empirical form of this headache treatment
on a visit to Libya in 1973. A workman on the excavation complained of |
persistent headache. We suggested to him that he should take an aspir in.
When I saw him a few days later and inquired after his health he explained
that he had found relief through bleeding by making incisions with a knife
on his forehead. The region in which he made the incisions is the same

as that described on the cranium 32B from Armenoi and is the region of

the anterior temporal artery.

As far as concerns the remaining cases, the problem was how the
parietal depression was formed. The hypothesis of depression fracture
seems unlikely, first because the depressions are smooth and almost cir-
cular and second because there is no inward displacement or trace of callus
on this part of the skull. 1In spite of this the means by which these de-
pressions were made are traumatic. Traumas of the skull as shown by newer
techniques in neuro-radiology and improved angiographic procedures are
the result of traumatic aneurysms of the blood vessels of the scalp, more
frequently than was formerly believed. The vessels may be damaged by a
variety of mechanisms including skull fracture, direct contusion of the
vessels by bone or missile fragments. The result of these will be the
formation of a localised dilatation or aneurysm, an arteriovenous fistula,
or a serpiginious venous "circoid" (Rhoton, Jackson, Gleave, Rumbaugh 1977,
29), The effects of any of these on the bone duging the course of years
will be to form an imprint such as those which we have found, due to the
chronic pressure of the vessel on the bone. The consequence of this mal-
formation creates symptoms of headache. The attribution of the headache
to the malformation is relatively simple, because if it is a venous circoid
it will be an obvious swelling, while if it is an aneurysm or fistula it

will pulsate. The treatment even today is surgical removal of the malfor-

mation. It is believed that the cut marks on the skull from Ailias ¢~ an
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attempt to treat surgically, headache attributable to one of these causes.
Such an intervention is relatively simple and has a good prognosis for
recovery because of the abundant anastomoses network of the arterdesshich
supply the area (: posterior (parietal) superficial temporal artery, pight
and left, posterior auricular artery and occipital artery - all branches
of the external carotia artery (Warwick and Williams 1973, 623, 629 and
fig. 6.45)).

One need not look far for archaeological evidence to confirm that the
Minoans were conscious of the importance of cleanliness for health, take
for instance their sophisticated drainage and sanitation systems and the
light zoma (codpiece) which was the preferred form of Minoan dress. Tak-
ing into account the hypotheses formed in the second half of this chapter
(fracture reduction and surgical intervention) and in the prévious chapter
(tooth extractions), the impression gained is that as regards the sector
of health, the Minoéns were relatively advanced, as they clearly were in

many other aspects of their cultural and social life.
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CHAPTER TEN

Conclusions

Archaeologists in the past have not fully realised that there is an
enormous reservoir of potentialAinformation to be extracted from human
skeletal remains. Hence skeletal remains found in excavations were not
collected systematically or given appropriate treatment, because they
were not considered to have any intrinsic value, nor to possess scienti-
fic importance equivalent to that of artefacts. As a result of this
error of judgement much information has been irretrievably squandered.
The ultimate aim of archaeological science is to achieve an accurate and
detailed picture of ancient societies through the interpretation of the
excavation record. The meticulous study of human skeletal remains, like
the study of artefacts found in excavations, can make a valuable and
relevant contribution to the reconstruction of the life of ancient socie—
ties and, it isbhoped in this case, to our view of Minoan society. These
conclusions recapitulate the most important points of the new evidence

presented and discussed in this thesis.

In Minoan times the average expectation of life was about half that
of a modern Englishman. Due to the lack of advanced modern medical skills
and technology for dealing with disease and injury, 2 man rarely swvived
the fourth decade. A woman's life was even shorter. The apparent reason
for this difference of life expectation between the sexes, was the greater
vulnerability of females; most of whom died during the period which coin-
cides with peak reproductive activity. Judging from the frequerncy of
deficiency anaemias and premature osteoporosis observed among young females
a woman's food intake was probably below her nutritional requirements
during pregnancy and lactation. Lactation which may have been prolonged,
causes a drain on the body's mineral resources which may not have been
replenished by the average diet in Minoan times. This physiological dis-
ruption made women less resistant to diseases and consequently diminished
their overall expectation of life compared with that of males. The samples
examined showed that from the earlier to the later phases of the Minoan
period the mean age at death of women did not vary significantly (28.06 -
27,%2 years), but there was a much more marked decrease in the average age
at death of men (35.24 - 30.84 years). Despite ind isputable impr ovements
in economic efficiency and living standards which are obvious from the gro-
wth of existing settlements and the steady rise in the number of new settle-
ments established during the Minoan pericd, it is probable that the popula-
tion increase was accompanied by an increase in infectious diseases. This

may account for a reduction in life expectation, particularly of men, in Late
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Minoan times. Infant and child mortality was high and may have been
aggravated by the suggested increase in infectious diseases and by ignor-

ance of disease mechanisms and means of combating infectionm.

Abundant new data show that the mean stature of the Minoans is com-
parable with that of modern Cretans and disprove a popular misconception
that Minoans were people of pygmy proportions. It is well established
that there is a direct correlation between nutrition and physical develop-
ment achieved. It seems that generally speaking the Minocans enjoyed a
diet which was adequate for the achievment of physical growth comparable

with that of the modern population.

Dental caries and ante-mortem tooth loss in the LM III population at
‘Armenoil was sustained in a degree comparable with that of modern Greeks.
The evidence suggests that their diet may have included a high carbohydrate
content, considered to be an important factor in dental caries. Foods
thought to have been available, which have a high carbohydrate content
incidentally have a poor mineral content. (Mineral deficiency may result
in micro-defects of tooth enamel, such as those observed which in some
cases occurred in prenatal enamel.) There is a sharp contrast between
Middle Minoan times-and Late Minoan times, when the frequency of dental
caries doubled. The most likely explanation for this is that there was
a change in eating habits. The diet may have become softer due to im-—
provement in methods of food preparation. It may also have included more
dietary sugar from honey and dried fruits as well as other forms of car-
bohydrates. The ability of a community to survive and flourish partly
depend s on the organisation of its food reéources and the accumulation of
swrpluses which can be stored and will be available to tide them over
difficult periods. Those foads believed to have been available, which
could have been stored have a very high carbohydrate content. This may
explain the suggested change in eating habits. Thus an increase in car-
bohydrate consumption would explain the observed increase in dental
caries. It may also have contributed to a shorter life expectation, since
it has been observed that such a correlation exists in modern populations

(cf. Table 5.5).

The chapter on skeletal pathology discusses an unprecedented volume of
new evidence for disease-among the Minoans in a depth of detail, which has
never been previously attempted. It gives only a partial indication of
disease stress in the population. It is of course impossible to estimate
the total frequency of disease in the Minoan population, since not all

diseases leave traces on bones. Even if this were possible, any comparison
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with modern ﬁopulations would not be appropriate since the Minoans were
not equiped with modern medicines and knowledge available today. For
instance, one would not expect any valid comparison in the frequency of
age-related diseases which are frequent in modern populations, snce the
Minoans had a much shorter 1life expectation. For this reason the probable
case of metastatic cancer in bone, perhaps from a primary cancer of the
prostate gland, is of unique interest. It indicates that cancer did occur
in early populations, although they did not normally live long enough to
be exposed to carcinogensin the same degreeas modern populations. Tuber=-
culosis is a frequent and highly contagious disease which wiped out a
whole family in the Armenoi community (see p. 289). Non-tubercular osteo-
myelitis is also a frequent disease problem in the population, which may
be linked to the probable existence of the sickle-cell gene in this pop-
ulation, since individuals with sickle—cell anaemia are significantly more
susceptible to osteomyelitis caused by salmonella infection. Some diseases
give a picture of how the population lived in a very literal sense. A
number of individuals with post—traumatic arthritis seem to have been
employed in manual labour, presumably working the land. It may be inferred
that others who suffered from brucellosis, contracted from animals, were
involved in animal husbandry which was probably the mainstay of a mixed
economy. This view is supported by the numerous spindle whorls foundi in
the tombs, which suggest that yarn and textile production may have been
important. A textile impression noted on a femur from one of the burials
may have been a locally made cloth (See Plate 120). Certainly this would
have been a useful trade commodity, which could explain the numﬂer of vases
imported from the Kydonian workshop and some even from the mainland. The
island ~wide contacts and overseas trading activities of the Minoans may

also have led to the introduction of new pathogens.

The Minoans regarded disease as a very serious problem. Their attitude
is touchingly obvious from the votives founl at peak sanctuaries to which
pilgrimages may have been made for miracle cures. However the skeletal
evidence also indicates that the Minoans had begun to develop practical
medical skills. They probably knew how to extract teeth and possessed ex-
pertise in setting fractured bones. A hypothetical explanation of how the
Minoans might have attained expertise in fracture reduction and immobilisa-
tion through their preoccupation with animal husbandry was given in chapter
nine. There is also evidence of rudimentary surgical intervention from
Middle Minoan times. The Minoans possessed precision instruments with which
they made objects such as seals of fine technical and artistic achievement.
Such instruments could also have been adapted to surgical use. The prac tice

of medicine may have been a specialised profession, as that of potters or



297

lapidaries for instance are thought to have been. These pfofessions may
have been 'hereditary','passed down from generation to generation, as
was the case in ancient Greece where certain clans monopolised crafts.
The Asklepiadai were physicians. The Pylos tablet which mentions the
name of a doctor is written evidence that the profession was recogniséa
in Mycenaeén times in Greece. The skeletal evidence presented here is
unique for Crete and indicateé that the practice of medicine probably

began there in Middle Minoan times and possibly earlier.

Despite the cosmopolitan spread of Minoan culture, skeletal evidence
suggests that in Late Minoan Crete, breeding patterns in rural society
were conservative. Certain hereditary diseases observed in the LM III
community at Armenoi, for instance congenital dislocation of the hip, a
haemoglobinopathy and spina bifida occulta, suggest that Armenoi was an
en&ogamous community. ' The frequency of other genetically based traits such
as wormian bones, ossicles at lambda, coronal ossicles, parietal notch
bones etc. also support this view. Since Armenoi was a rural settlement,
an important reason for the tendency for mating to take place within a
village community must have been consideration of the rules of inheritance
through marriage, whether matriarchal or patriarchal. 1In origin the vil-
lage community was probably the clan settlement, which corresponded to a
territorial unit. The community at Armenoi was dependent on the land for
its production and consumption. Thus it was extremely important to main-
tain control of it and property considerations must therefore have dictated
a preference for marriages within the community. The mating patterns of
other Minoan village communities may have been equally conservative for the

same reasons.

Physical resemblances and shared non-metrical characteristics were
observed among individuals buried in the same tombs at Armenoi. They
irdicate the existence of blood relationships between occupants of the same
tomb: and establish firmly the family usage of tombs in the LM III period at
Armenoi. This fact opened up the possibility of examining direct evidence
for marriage traditions in Minoan society. As a rule,due to a lack of pri-
méry evidence, social hypotheses formilated for archaeological populations
resort to parallels with modern populations which have remained at a prim-
itive levelvof social evolution. To the writer's knowledge, this is the
first time that an attempt has been made to investigate relationships
between imdividuals buried in the tombs of a single cemetery or to recon-—
struct a genealogical table of relationships. It is hoped that future

research with the aid of computer facilities may enable one to reach a con-



clusion on the pre-eminence of matriarchal or patriarchal marriage trad-
itions in Minoan society. But the study and evaluation of non-metrical

traits per se has been handicapped by the lack of comparative data from

other sites in the Mediterranean area. ¢

Modern anthropological parallels suggest that matriarchal societies
are usually those associated with earlier stages of cultural development.
Female deities are thought to indicate a surviving matriarchal element in
Minoan society. Minoan women also appear to have taken an active . part in
public 1life. They are depicted in frescoes, on gems or seals as boxers,
bull-leapers, acrobats, priestesses and members of the court. But the
skeletal evidence suggests that the role of women in every day life was
not so exalted as might be imagined from these idealised representatioms.
Judging from their lower life expectancy and poorer dental health (see
P. 248-249), the fate of women seems in general to have been inferior and

probably secondary to that of men.

The fact that family tombs were used in the LM III period suggests an
evolution in the structure of Minoan society which has significant implica-
tions. From Early Minoan times through to the end of the Minoan period one
can trace social evolution in terms of changes in burial customs. Communal
burials in caves or in large burial monuments which served the whole community
were customary in Early Minoan times. The transition to the use of smaller
family tombs in Late Minoan times indicates that Minoan society had undergone
fundamental changes. The use of tombs for family burials indicates the
emerging importance of the familywmit over that of the clan. It seems rea-
sonable to suppose that Minoan society also became increasingly stratified.
The social status of the deceased is usually indicated by grave furniture
and goods placed with the burial. Although there are no acute differences
in wealth evident among the tombs at Armenoi, during the most recent exca-
vations a new group of tombs were opened which, judging by the material pos—
sessions of their occupants, were poorer thanm any previously excavated.

Thus it is likely that while the family unit grew in importance there was a
parallel evolution of social differences, which developed gradually with the
refinement of labour and production techniques. Economies with a low level
of production and consumption are collective and ‘depend on group coopetation
but as labour becomes more productive an individual claims for himself and
his relatives the walth which he earns through his personal efforts. This

is the origin of social divisions which can ultimately lead to conflict.
Skeletal evidence for violence is rare, but at Armenoi there is a unique case
of death by violence. A young man of about 25 years (67E) had been hacked

to pieces (Plate 91). As there is no other evidence of violence to suggest
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general warfare, the most likely explanation is that he was the victim

of a feud. The change in burial customs suggests that Minoan society
had gone through a process of change, which may have played a role in
disturbances known to have occurred from the archaeological record. In
considering possible causes of destructions of settlements and palaces
the element of social strife has occasionally been suggested, but has

not attracted many adherents. It was suggested that a local insurrection
may have brought about the final destruction of the palace at Knossos
(see p. 63), while in relation to LM IIIc distrubances Kanta (1980, 326),
found it difficult to decide whether the danger came from within Crete or
outside. Evidence for the change in burial customs with its emphasis on
the family ind icates a comparable change in the character of Minoan
society, the implications of which must in future be considered in the

interpretation of events.

Multivariate aﬁalysis was used on statistical data to investigate the
relationship of the Minoans to other sample populations. Results showed
that the closest affinities of the Minoans appear to be with the mainland
Greek population. These results are in harmony with other archaeological
evidence suggesting that the Cretan and Peloponnesian populations had
established regular contact from very early times. The evidence for phy-
sical similarity between the populations suggests that there may also have
been a certain amount of gene exchange between the populations, which was
probably two-way and accompanied the assimilation of Minoan influence on
mainland culture in the Palatial period and vice versa in the Late Bronze
Age. 1In toto the evidence suggests that the Minoan and mainland popula-
tions were culturally and genetically closely related, but nevertheless
distinct. The analyses also showed that some of the individuals in the
Shaft Graves, who are said to be more variable than the rest of the pop-
ulation, looked more like Cretans than mainlanders. Thus there seems to
be some substance for a tradition which survives in classical literature,
namely thaf dynastic marriages took place between the ruling houses of these
two neighbouring powers. The stature of the Shaft Grave pecple which is
significantly greater than the average height of the rest of the Mycenaean
population, is closer to the estimated mean stature of Late Minoan Cretans,
some of whom attained a stature equal to that of the Shaft Grave princes.
This could be taken to be a further indication that the ethnic origins of

some of the Mycenaen Shaft Grave people may have been Cretan.

The Minoan population also showed a similarity to the Early Neolithic

populaticn of Cyprus, although these two populations are widely separated
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in time. It may be that the two populations shared a common ancestry,
either because the islands were populated at the same time or because

some of the Cypriot population may have subsequently migrated to Crete,
and that similar traits were preserved in the Minoan population due to
the limits imposed on new traits being introduced into the island's pop-
ulation and perhaps due to the influence of similar selection pressures
being exerted on populations of common ancestry living under similar
island conditions. (A loose parallel might be drawn between human pop-
ulations evolving in the same direction and the Late Pleistocene evolution
on both Crete and Cyprus of related species of pygmy elephant and hippopo-
tamus.) As well as 1lluminating the relationship between the Minoan and
Mycenaean populations, the new evidence has brought us a step closer to a
solution of the problem of Minoan origins. It ishoped that new material
will become available, especially for the earlier phases of the Minoan
period and to bridge the hiatus in Anatolia which some favour as the

place of origin of the Minoans, in order to test the present conclusions

further.

The aspiration of this research was to make a contribution to Minoan
archaeology. If in addition it helps to achieve wider appreciation of the
role of palaeocanthropology in Aegean archaeology, it will indeed have

achieved a useful goal.
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APPENDIX III

The Sources of Comparative Material used in Multivariate Analysis

'
Data analysed from sites outside Crete (except for Wadi Ajjial) were

obtained from publications by the following authors and are listed in

the bibliography at the end of the thesis.

Greece

Eleusis J.L. Angel 1975
Lerna J.L. Angel 1971
Mycenae J.1L. Angel 1973
Nea Nikomedeia J.L. Angel 1973a
Turkey

Troy J.L. Angel 1951
Alisar W.M. Krogman 1937
Cyprus

Khirokitia J.L. Angel 1953
Sotira J.L. Angel 1961
Syria

Ugarit D. Ferembach 1962
Palestine

Lachish D.L. Risdon 1939
Egypt

Badari B. Stoessiger 1927
Nagada C.D. Fawcett & A.Lee 1902
Sedment T.L. Woo 1930
Sudan

Kerma M. Collett 1933
Libya

Wadi Ajjial This material has been studied by the

writer and is unpublished. Interim reports on the
excavations since 1965 by C.M. Daniels have been pub-
lished by the Society for the Promotion of Libyan

Studies
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APPENDIX IV

Some Histograms of Cranial and Post—Cranial Indices

~The diagrams in the following pages have been output by the comﬁﬁter
on a graph plotter. They are included in order to amplify the informa-
tion on means for skeletal measurements of the Cretans given in Chapter
Five, Tables 5.6a-b and 5.7a-b. Theyrillustrate the distribution of the
available values of cranial and post—cranial indices for the male and
female samples. The samples are arranged in contemporaneous groups
(see p. 139), except for those from Ailias and Armenoi which are treated

separately. The diagrams are presented as follows:

Cranial index 305 - 319
Fronto-parietal index 320 - 334
Cranio~facial index 335 - 349
Upper facial index 350 - 363
Nasal index 364 - 377
Orbital index 378 - 391
Palatal index 392 - 406
Humerus mid-shaft index 407 - 410
Humerus robusticity index 411 - 413
Claviculo-humeral index 514 - 417
Braéhial index - 418 - 421
Platymeric index 422 - 425
Crural index 426 - 429
Cnemic index 430 - 433
Pubis~ischium index 434 — 436

Pubic index 437 - 440
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ABBREVIATIONS

A A : Archaologischer Anzeiger

A A A : Archaiologika Analekta Athinon
AD : Archajiologikon Deltion
AE : Archaiologiki Ephemeris

AJPA American Journal of Physical Anthropology

RX]

Annuario : Annuario della Scuola Archeologica di Atene

AR : Archaeological Reports
B CH : Bulletin de Correspondence Hellenique
B S A : Annual of the British School of Athens
Ergon : Ergon tis Archaiologikis Etaireias
I LN : Illustrated London News

JHS : Journal of Hellenic Studies
JR AT : Journal of the Royal Anthropological Institute

K X : Kritika Chronika
P AE : Praktika tis Archaiologikis Etaireias
P PSS : Proceedings of the Prehistoric Society of Great Britain

BIBLIOGRAPHY =*

. Aegerter and J.A. Kirkpatrick Jr., 1975: Orthopaedic Diseases W.B.

Saunders Company, Philadelphia, London, Toromto, 1975.

. Aeginitis, 1954: "The climate of Crete and the stability of the climate

of Greece from Minoan times', Treatise of the Athens Academy, 18, 1954,

No. 3, 1-46 (Greek)

. Alexiou, 1954: "Excavations at Katsambas', PAE, 1954, 369-376. (Greek)

. Alexiou, 1961-2: "The Early Minoan Tombs at Lebena and the evolution

of Pre-Palatial (pottery) styles', Acts of the lst Internatiomal
Cretological Congress, KX, 15-16, 1961-62, Vol. 1, 88-91. (Greek)

Alexiou, 1967: Late Minoan Tombs at the Harbour of Knossos (Katsambas),

Athens 1967. (Greek)

. Alexiou, 1968: "On_the problem of the later use of the area of the

Minoan palaces", Acts of the 2nd International Cretological Congress,

1966, Vol. I, p. 105-114, Athens 1968. (Greek)

. Alexiou, 1972: "Excavations at Hagia Pelagia', AAA V, 1972, p. 230-244,

(Greek with French summary)

Alexiou, 1980: "The Pre-Palatial Acropoleis of Crete', Acts of the IVth

International Cretological Congress, 1976, Vol. A(1) Prehistoric and

Ancient times, Athens 1980, 1-22. (Greek)

*This Bibliography includes onlyarticles and books referred to in
the text. It is not a general bibliography of the subject.




442

L.G. Allbaugh, 1953: Crete A Case Study of an Underdeveloped Area (Prince-
" ton) 1953. o

T.W. Andersoh, 1958: An Introduction to Multivariate Statistical Analysis

J. Wiley and Sons Inc., New York, London 1958,

14

J.L. Angel, 1944: "Greek Teeth ancient and @oderp'", Human Biology, 16
285 (Dec.) 1944,

2

J.L. Angel, 1951: "Troy. The Human Remains" Suppl. monograph in C.W. Blegen

Troy : Excavations conducted by the University of Cincinnati 1932-1938.

Princeton University Press, 1951,

J.L. Angel, 1953: "The Human Remains from Khirokitia" Appendix (p. &416-
430) in P. Dikaios Khirokitia, London, Oxford University Press.

J.L. Angel, 1961: '"Neolithic Crania from Sotira" (Appendix I, p. 223-229)
in P. Dikaios Sotira. Museum Monographs, University Museum, University
of Pennsylvania.

J.L. Angel, 1964: "Osteoporosis: Thalassemia' AJPA (N.S.)22, no. 3, 1964.

J.L. Angel, 1971: The People of Lerna. Analysis of a prehistofic Aegean

population. American School of Classical Studies at Athens and
Smithsonian Institute, Washington. 1971.
J.L. Angel, 1973: "Human skeletons from grave circles at Mycenae" in
G.E. Mylonas Grave Circle B of Mycenae, Arch. Soc. of Athens, 1973
- p. 379-397.
J.L. Angel, 1973: "Early Neolithic People of Nea Nikomedeia", in I

Schwidetzky Die Anfange des Neolithicums vom Orient bis Nordeuropa,

Publ. Bohlau Verlag Koln Wein 1973, 103-112.

J.L. Angel, 1975: "Human skeletons from Eleusis" in G.E. Mylonas The
West Cemetery at Eleusis, II, Arch. Soc. of Athens, 1975, 301-312.

A.G. Apley, 1975: A System of Orthopaedics and Fractures Butterworths,

London and Boston 1975.

t—{

. Banti, 1930-1: "La Grande Tomba a Tholos di Hagia Tiadha" Annuario]3—}4,147—154
H. Barker, R. Burleigh and N Meeks, 1969: Radiocarbon AJSc Vol. II, No. 2,

1969, British Museum Laboratory, p. 279-280,
M.M. Barnard, 1934-35: "The secular variations of skull characters in

four series of Egyptian skulls." Ann. Eugen 6: 352-371
N.A. Barnicot, C. Krimbas, R.B. McConnell and G.H. Beaven, 1965: VA

Genetical Survey of Sphakia,vCrege", Human Biology, 37, 1965, 274-298.
C.S.Bartsokas, 1964: Mycenaean Medicine Athens, 1964. (Greek)

W.M. Bass, 1971: Human Osteology, D.R. Evans, Missouri, 1971.

D. Bate, 1905: "Pleistocene Mammalia in Crete", Geological Magazine, N.S.

decade 5, Vol. IT.

D. Bate, 1913: "Notes and Observations" in Aubyn Trevor-Battye Camping

in Crete, London 1913, 254-298.




443

M.J. Becker, 1974: "Mallia: Analyse de deux inhumations decouvertes en
1965" BCH 98, II, 1974, 8Q9-812.
E.L. Bennett Jr. and J P Olivier, 1973: The Pylos Tablets Transcribed.

Part I : Text and Notes. kbﬁe 1973 ‘

E.L. Bennett Jr. and J.Pfoliﬁier, 1976: The Pylbs Tablets Transcribed.

Part II : Hands, Concordances and Indices. Rome 1976.

A.C. Berry and R.J. Berry, 1969: "Origins and Relationships of the Ancient
Egyptians Based on a Study of Non-metrical Variatioms in the Skull"',

in Population Biology of- the Ancient Egyptians Ed. D.R. Brothwell.

P. Betancourt, 1980: '"Cooking Vessels from Minoan Kommos: a preliminary
report', Occasional Paper 7, Institute of Archaeology University of

California, Los -Angeles 1980.

J.H. Betts, 1978: "More Aegean Papyrus. Some Glyptic Evidence" AAA XI,
1978, 61-74.

R.E. Blackith and R.A. Reyment: Multivariate Morphometrics Academic Press
1971, London and New York.

J. Boardman, 1970: Greek Gems and Finger Rings : Early Bronze Age to Late
Classical, London 1970,

J. Boardman 1976: "The olive in the Mediterranean: its culture and use"

Phil. Trans. R. Soc. Lond. B. 275, 187-196 (1976).

R. Bosanquet, 1901-2: "Excavations at Palaikastro I" BSA 1901-2, Vol.VIII,
p. 286-316.

R.C. Bosanquet, R.M. Dawkins, M.N, Tod, W.L.H. Duckworth & J.L. Myres
1902-3: "Excavations at Palaikastro II", BSA 9, 1902-3, 274-387.

R. Bosanqﬁet, 1918: "Notice of Books:'" (Review of Franchet 1917) JHS
38, 1918, 203-204.

R. Bosanquet and R.M. Dawkins, 1923: Unpublished Objects from the Palaikastro

Excavations, BSA Supplementary Paper I, London 1923.
H. Boyd Hawes, B.E. Williams, R.B. Seager and E.H. Hall, 1908: Gournia,

Vasilike and other Prehistoric Sites on the Isthmus of Hierapetra,

Crete. The American Exploration Society. Philadelphia, 1908.

K. Branigan, 1969: "The earliest Minoan scripts - the pre-palatial back-
ground?Kadmos 8, 1969, 1-22. .

K. Branigan, 1970: The Tombs of the Messara, London 1970.

K. Branigan, 1973: "Radio-Carbon and the Absolute Chronology of the Aegean
Bronze Age", KX 1973, 352-374. '
K. Branigan, 1981: "Minoan Colonialism™ BSA 76, 1981, 23-33.

J.K. Brock, 1957: Fortetsa, Early Greek Tombs Near Knossos BSA Supplementary

Paper 2, Cambridge 1957.




444

D.R. Brothwell, 1963: "The Mgcroscop§c Dental.Pathology of Some Earlier
Human Populations" in Dental Anthropology (ed) D.R. Brothwell, London
Pergamoﬂ’l963, . 271f288. B

D.R. Brothwell, 1963: Digging up Bones, BMNH, London 1963. ‘

D.R. Brothwell, 1965: "The Palaeopathology of the E.B. - M.B. and Middle
Bronze Age Remains from Jericho ﬁ}957—8 Excavations), (Appendix H,
p. 685-693) in K.M. Kenyon Jericho, Vol. II, Palestine Exploration
Fund London, 1965.

D.R. Brothwell, M,J.R. Healy, and R.J. Harvey, 1972: "Canonical analysis

of Facial Variation", Journal of Biosocial Science (1972) 4, 175-185.

D.R. Brothwell, and Wojtek Krzanowski, 1974: "The Evidence of Biological
Differences between Early British Populations from Neolithic to
Medieval Times, as Revealed by Eleven Commonly Available Cranial Vault

Measurements', Journal of Archaeological Science, 1974, I, 249-260.

D.R. Brothwell and A.T. Sandison, 1967: Diseases in Antiquity Charles C.

Thomas, Springfield, Illinois, 1967.

R. Burleigh et al, 1977: "British Museum Natural Radiocarbon Measurements
IX", Radiocarbon Veol. 19, 1977, No. 2, 145,

L.H.D. Buxton, 1920: "The Inhabitants of the Eastern Mediterranean"
Biometrika, 13, 1920, 92-112.

G. Cadogan, 1969: "Evidence for the Minoans outside Crete', Bulletin of
the Institute of Classical Studies, University of London, 1969, Vol.
16, p. 157-8.

G. Cadogan, 1976: Palaces of Minoan Crete, London 1976.

G. Cadogan, 1977-78:"Pyrgos, Crete, 1970-77", AR 24, 1977-78, 70-84.

D.S. Carlson, 1976: "Temporal Variation in Prehistoric Nubian crania",
AJPA, 45: 467-484, ,

D.S. Carlson and D.P. van Gerven, 1977: "Masticatory Function and Post-
Pleistocene Evolution in Nubia”, AJPA (N.S.) 46, 1977, No. 3, 495-506.

H.G. Carr, 1960: "Some Dental Characteristics of the Middle Minoans"
Man, 1960, No. 157, 119-122.

H. Catling, 1966: "Cyprus in the Neolithic and Bronze Age Periods', in
the Caﬂﬁridge Ancient History, revised edition Vol.s 1 + 2, fasc.

43. Cambridge University Press 1966. o
H.W. Catling, 1976-77: "The Knossos Area, 1974-76", AR 23, 1976-77, 3-23.
H.W. Catling and R.E. Jones 1977: "Reinvestigation of provenance of

inscribed stirrup fjars at Thebes", Archaeometry 19, 1977, 137-146.

H.W. Catling and A. Millet, 1965: "A Study in the Composition Patterns
of Mycenaean Pictorial Pottery from Cyprus', BSA, Vol. 60, 1965,
212-224.,




445

H.W. Catling and D. Smyth, 1976: "An Early Christian Osteotheke at
Knossos", BSA 71, 1976, 25-47.

J. Chadwick, 1962: "Further Linear B tablets from Knossos", BSA 57, 1962,
46-T4, -

L

J. Chadwick and J.T. Killen, 1963: 'Linear B tablets from Knossos", BSA
58, 1963, 68-88.

R.P. Charles, 1964: "Sur le Néolithique Egéen et ses Origines", KX, 18,
1964, 245-268.

R.P. Charles, 1965: "Anthropologie Archéologique de la Créte", Etudes
Cretoises XV, 1965.

R.P. Charles, 1968: "Sur les Relations Démographiques Créto-Chypriotes

”~

aux Epoques pré-Helléniques". Acts of the 2nd International Creto-—

logical Congress 1966, Vol. II, 35-39, Athens 1968.

V.G. Childe, 1957: "The Dawn of European Civilisation', London, Paladin
Edition 1973.

L. Cipriani, 1961-2: "Sul Significato Antropologico delle Genti Cretesi”
Acts of lst International Cretological Congress, KX, 15-16, 1961-62
117-147.

D.L. Clarke, 1968: Analytical Archaeology, Methuen, London 1968.

J.N. Coldstream, 1977: Geometric Greece, University Paperbacks, Methuen
1977.

J. Coldstream and G. Huxley, 1972: Kythera Excavations and Studies,
London 1972,

M. Collett, 1933: A Study of Twelfth and Thirteenth Dynasty Skulls from
Kerma (Nubia) Biometrika XXV, 254-284.
D.H. Collins, 1966: Pathology of Bone, Butterworths, London 1966.

J.L. Crawford, 1970: "Concomitant taurodontism and amelogenesis ilmperfecta

in the American caucasian", J. Dent. Child., 37: 171, 1970.

N. Creutzburg, 1961: "The palaeogeographical evolution of the island of
Crete from the Eocene to the present time". Acts of the lst Interna-

tional Cretological Congress, KX, 15-16, 1961-62, Vol. I, 336-342. (Greek)

N. Creutzburg, 1964: "Uber junge_Vershﬁtterungserscheinungen auf der Imsel
Kreta und ihre Beziehungen zum klima des Pleistozans) Praktika Akad.

Athenon, 35, 293-305.

J.M. Crichton, 1966: "A Multiple Discriminant Analysis of Egyptian amd

African Negro Crania" Papers of the Peabody Museum of Archaeology

and Ethnology, -Harvard University, 57, 43-67. )
S.F. Dachi and F.V. Howell, 1961: "A survey of 3,874‘rogpige full-mouth

radiographs. II. A study of impacted teeth" Oral Surgery, l4: 1165,
1961. | '
G.K. Daikos, 1971: Nosologia A, Karavias, Athens, 1971. (Greek)



A46

C. Darwin, 1859: The Origin of Species, (Penguin Edition 1968).
C. Davaras, 1971: "An Early Minoan Cemetery at‘Aghia Photia Siteia"
‘ééé Vol. IV, 1971, 392-397 (Greek with Engliéh sSuTmary) .
C. Davaras, 1972: "The Oval House at Chamaizi Reconsidered", AAA Y, 1?72,
283-288.
C. Davaras, 1973: "Cremations in Minoan and Sub-Minoan Crete" Anﬁicﬂita
" Cretesi Studi in Onore di Doro Levi, I, 158-167, Univ. di Catania -

Instituto di Archeologia, 1973,

C. Davaras, 1974: "Excavation of the MM Peak Sanctuary of Vrysinas, Near
Rethymnon", AAA VII, 1974, 210-213 (Greek with English summary).

C. Davaras, 1976: Guide to Cretan Antiquities, Noyes Press New Jersey
1976,

J. Dawes and J.R. Magilton, 1980: "The cemetery of St. Helen-on-the-walls,

Aldwark London: Council for British Archaeology 1980

R.M. Dawkins and C.T. Currelly, 1903-4: "Excavations at Palaikastro III"
BSA, 10, 1903-4, 192-231. ' |

R.M. Dawkins, C.H. Hawes and R.C. Bosanquet, 1904-1905: "Excavations at
Palaikastro IV", BSA, 11, 1904-1905, 258-308.

R.M. Dawkins, 1905-1906: "Excavations at Palaikastro V", BsA, 12, 1905-
1906, 1-8. ‘

W.B. Dawkins, 1900-1901: "Skulls from Cave Burials at Zakro', BSA 7,
1900-1901, 150-155.

M.D. Dermitzakis, 1972: "Pleistocene beds and ancient beach lines in the

Gramboussa peninsula in relation to recent tectonic movements throughout

Crete" Annales Geologiques de pays Helleniques, 1972(24), 205-240. (Greek)

d'A. V.R. Desborough, 1964: The Last Mycenaeans and their Successors:

An Archaeological Survey c. 1200-1000 B.C., Oxford 1964,

E. Dolder, 1937: "Deficient Dentition", Dent. Record, 57, 142, 1937.

C. Doumas, 1976: "Prehistoric Cycladic People in Crete, AAA IX, 1976,
p. 69-80 (Greek with English summary).

W.L.H. Duckwor th, 1902-3: "Ossuaries at Roussolakkos', BSA IX, 1903-4,
350-355.

W.L.H. Duckworth, 1904: Archaeological and Ethnological Researches in
Crete. Pert I General Report. Part II Special Reports. Report
of the 73rd Meeting of the British Association for the Advancement of

Science, Southport, 1903, 404-411.

W.L.H. Duckworth, 1911: "Archaeological and Ethnological Researches in
Crete. Appendix II. Observations on 104 school-children at Vori

and at Palaikastro in Crete.” Report of the 80th Meeting of the

British Association for the Advancement of Science, Sheffield, 1910

237-251,




447

W.L.H. Duckworth, 1913: Archaeological and Ethnological Researches in

Crete. Part II. The Craniology of the Ancient Inhabitants of
Palaikastro and its Neighbourhood. Report of the 82nd Meeting of

the British Association for the Advancement of Science, Dundee:

1912, 227-258.

A.M.F. Edwards, 1971: "Mathematical approaches to the study of human

evolution", in Mathematics in the Archaeological and Historical

Sciences eds. F.R. Hodson, D.G. Kerdall and P. Tautu, 347455, Edinburgh,
Edinburgh University Press, 1971.

A.J. Evans, 1921-35: The Palace of Minos, a Comparative Account of the

Successive Stages of the Early Cretan Civilisation as Illustrated

by the Discoveries at Knossos, Vols. I-IV, London 1921-35,

J.D. Evans, 1964: "Excayations in the Neolithic Settlement of Knossos

1957-60. Part I BSA 59, 1964, 132-240.

J.D. Evans et al, 1968: "Knossos Neolithic, Part II", BSA 63, 1968,

239-276.

J.D. Evans, 1971: "Neolithic Knossos; the Growth of a Settlement”™ PPS

37 Vol. II, 1971, 95-117.

J.D. Evans, 1971a: The Prehistoric Antiquities of the Maltese Islands:

A Survey. University of London, Athlone Press, London 1971.

J.D. Evans, 1976: '"Village, town, city: some thoughts on the prehistoric

background to urban civilisatiom in the Aegean and Italy". Problems
in Economic and Social Archaeology. Edited by G. de G. Sieveking,
I.H. Longworth & K.E. Wilson, Duckworth, 1976.

Everitt, 1974: Cluster Analysis, Heinemann, London 1974,

Faure, 1960: "Nouvelles Recherches de Speleologie et de Topographie
Cretoises', BCH, 84, 1960, 189-220.
Faure, 1962: "Cavernes et Sites aux deux extremites de la Crete, BCH

86, 1, 1962, 36-56.

. Faure, 1963: "Cultes des sommets et cultes des cavernes en Crete", BCH

87, 1963, 493-508.

. Faure, 1964: Fonctions des Cavernes Cretoises (Paris) 1964.

Faure, 1965: "Recerches sur le peuplement des montagnes de Crete: sites,
cavernes et cultes', BCH, 89, 1965, 27-63 & 1010.
Faure, 1967: "Nouvelles recerches sur trois sortes de sanctuaires

cretois™, BCH, 91, 1967, I, 114-150.

. Faure, 1968: "le probleme du cuivre dans la Crete antique". Proceedings

of the 2nd Internmational Cretological Congress, 1966, Vol. II, p. 174-
192. Athens 1968.




443

P. Faure, 1969: "Antiques Cavernes de refuge dans la Crete de 1'Ouest".
AAA, TII, 1969, p. 213-216. _

P. Faure, 1969: "Sur trois sortes de Sanctuairesvéréfois", BCH, 93-1,
1969, 174-213.

C.D. Fawcett and A. Lee, 1902: "A second study of the variation and
correlation of the Human Skull with special reference to the Nagada
crania'. Biometrika, Vol. 1, No. 4, 408-467.

D. Ferembach, 1962: "Les restes humains de Ras Shamra et de Minet el
Beidha: Etude Anthr opologique, Ugaritica IV, 565-530.

M.L. Franchet 1917: "Rapport sur une Mission en Crete et en ﬁgypte 1912~

1913", Nouvelles Archives des Missions Scientifiques XXII, I, 1-131,
Paris 1917,

W.H.C. Frend and D.E. Johnston, 1962: "The Byzantine Basilica Church at
Knossos'" (Kn Survey 36) BSA 57, 1962, 186-238.

A. Furness, 1953: "The Neolithic Pottery of Knossos" BSA 48, 1953, 94-134.

N.H. Gale and Z. Stos—-Gale, 1982: "Bronze Age copper sources in the
Mediterranean: a new approach', Science, 216, 2nd April, 1982, 11-19.

F. Galton, 1869: Hereditary Genius, Fontana, London 1962.

K. Ganiatsa, 1976: "The vegetation of Crete', Cretologia III, 1976, 5-38.
(Greek)

K.D. Gardikas, 1977: Eidiki Nosologia, G.K. Parisianos, Athens 1977
(Greek)

Th. Garoufalides, 1973: Modern Orthopaedics, Parisianos, Athens 1973. (Greek)

H. Georgiou, 1977: "Analysis of carbon samples from Katsambas and Knossos
Crete", Cretologia, Vol. IV, 1977, 133-138.

N.E. Gilbert, 1973: Biometrical Interpretation, Oxford 1973.

E. Gilot and P.C. Capron, 1973: Radiocarbon AJSc. Vol. 15, No. 1, 1973

Louvain Laboratory, p. 128,

M. Gluckman, 1971: Politics, Law and Ritual in Tribal Society, Basil
Blackwell. Oxford 1971. »
L. Godart and J.P. Olivier, 1976: "Receuil des Inscriptions en Lineaire

A", Vol., I-III, Etules Cretoises XXI, Paris 1976.

J.C. Gower, 1971: "Statistical Methods of comparing different multivariate
analysis of the same data" Mathematics in the Archaeological ‘and

Historical Sciences eds F.R. Hodson, D.G. Kendall and P. Tautu: 138-

149, Edinburgh, Edinburgh University Press, 1971.

J.R.A. Greig and P. Warren, 1974: "Early Bronze Age Agriculture in Western
Crete", Antiquity 48, 1974, 130-132.

J. Hadzidhakis, 1912: "Minoan Tylissos] AE 1912, p. 197-233. (Greek)

J. Hadzidhakis, 1916: "The collection and conservation of antiquities in

the Cretan Museum at Heraklion", AD, 1916, Appendix, p. 23. (Greek)



449

E.H. Hall, 1912: Excavations in Eastern Crete Sphoungaras. Univ. of

Pennsylvania, The Museuvanthropological.Publications.Vol. IT1I,
No. 2. Philadelphia, 1912.

E. Hallager, 1973: "Tablets and roundels from Khania with Linear A
inscriptions', Kadmos, 12, 1973, 20-27.

E. Hallager, 1973: "Minoan Kydonia Excavations 1973", AAA VI, 1973,
439-448,

E. Hallager, 1977: "The Mycenaean Palace at Knossos.Evidence for Final
Destruction in the IIIB Period", Medelhavsmuseet, Memoir 1.

Stockholm 1977.

E. Hallager and B. Palsson, 1975: "A further fragment of Linear A from
the Greek-Swedish Excavations at Kastelli, Khania", AAA, VIII, 1975,
91-93. ‘

E. Hallager and Vlasakis, 1976:"KH Inscription 1976} AAA 1976, 213-219.

J.E. Hammer III, C.J. Witkop and P.S. Metro, 1964: "Taurodontism. Report
of a case', Oral Surgery, 18 : 409, 1964,

G.A. Harrison, J.S. Welner, J.M. Tanner and N.A. Barnicot, 1977: Human
Biology, Oxford University Press, 1977.

C. Hawes, 1904-5: "Excavations at Palaikastro IV. Larnax Burials at
Sarandari”, BSA XI, 1904-5, 293-297.

C.H. Hawes, 1909: Archaeological and Ethnographical Researches in Crete.

Interim Report. Report of the 78th Meeting of the British Association

for the Advancement of Science, Dublin 1908, 345-350.

C.H. Hawes, 1909-10: "Some Dorian Descendants?', BSA 16, 1909-~10,
258-280.
C.H. Hawes, 1910: Archaeological and Ethnological Researches in Crete.

Interim Report. Report of the 79th Meeting of the British Association

for the Advancement of Science, Winnipeg 1909, 287-291.

C.H. Hawes, 1911: "Archaeological and Ethnological Researches in Crete.

Appendix I.A Report on Cretan Anthropometry'. Report of the 80th

Meeting of the British Association for the Advancement of Science,

Sheffield, 1910, 228-236.

C.H. Hawes, 1911: "Archaeological and Ethnological Researches in Crete.
Appendix IIT. Some Remarks on Dr. Duckwprthfs>Repo;t (Appendix 1II).
Reﬁoft.of the 80th Meeting of the British Association for the Advance-
ment of Science, Sheffield, 1910, 251-256.

M. Hellman, 1936:‘”0g: third molar teeth: their eruption presence and

absence', Dent. Cosmos, 78 : 750, 1936.

E.S. Higgsand M.R. Jarman, 1969: "The Origins of Agriculture: a Reconsid-
eration", Antiquity, 43, 1969, 31-41.



450

D.G. Hogarth, 1899-1900: "Knossos II: Early Town and cemeteries" BSA
(VI), 1899-1900, 70-85. o

D.G. Hogarth, 1900-1901: "Excavations at Zakro, Crete", BSA 7, 1900-
1901, 121-149. ‘ ' ,

M.S.F. Hood, 1953: "Matz, Forschungen auf Kreta 1942", Gnomon 25, 1955,
300-304.

M.S.E.»Hood; 1956: "Another Warrior Grave at Ayios Ioannis near Knossos'',
BSA, 1956, Vol. 51, p. 81-99.

S. Hood, 1960: "Tholos Tombs of the Aegean', Antiquity, XXXIV, 1960,
166-176.

S. Hood, 1961-2: "Stratigraphical excavations at Knossos, 1957-61", .
Acts of the Ist International Cretological Congress, KX, 15-16, 1961-2
Vol. I, 92-97.

S. Hood, 1965: "Minoan Sites in the Far West of Crete", BSA 60, 1965,
99-113.
S. Hood, 1967: Home of the Heroes. Thames and Hudson, London 1967.

S. Hood, 1971: The Minoans: Crete in the Bronze Age, London 1971.

S. Hood and P. de Jong, 1952: "Late Minoan Warrior Graves from Aghics
loannis and the new hospital site at Knossos", BSA 1952, Vol. 47,
243-277.

M.S.F. Hood, G.L. Huxley and N. Sandars, 1958-59: "A Minoan cemetery
on Upper Gypsadhes) BSA, 1958-59, Vol. 53-54, 194-262.

S. Hood, P. Warren and G. Cadogan, 1964: "Travels in Crete, 1962",
BSA, 59, 1962, 50-99. .

J.T. Hooker, "Homer and Late Minoan Crete', JHS, 89, 1969, 60-71,

W.W. Howells, 1966: Craniometry and Multivariate Analysis. The Jomon
Population of Japan. A Study by Discriminant Analysis of Japanese

and Ainu crania. Papers of the Peasbody Museum of Archaeology and

Ethnology, Havard University, Vol. LVII, No. 1.

W.W. Howells, 1972: "Analysis of patterns of variation in crania of recent

man' in R.H. Tuttle ed, The functional and evolutionary biology of

primates, Chicago Aldine - Atherton, 123-151.
W.W. Howells, 1973: Cranial variation in Man. Publ. Feabody Mus. 67.

Cambridge, Mass. Peabody Mus. of Archaeology and Ethnology Harvard
University.

R.W. Hutchinson, 1962: Prehistoric Crete, Penguin 1962.

U. Jantzen, 1951: '"Die Kumaro-Hohle", Forschungen auf Kreta, 1942 (ed.
F. Matz), Berlin 1951, 1-12,

M.R. and H.N. Jarman, 1968: "Knossos Neolithic, Part II. The Fauna and
Eéonomy of Early Neolithic Knossos", BSA, 63, 1968, 241-264.




M.R. Jarman, 1972: "The Fauna" in P. Warren, Myrtos. An Early Bronze

Age Settlement in Crete, London 1972, Appendix VI, 318-320. .
A. Kanta, 1973: "A Sarcophagus from the village of Maroulas, Rethymnon",
AAA 1973, p.315-323.

A. Kanta, 1980: "The Late Minoan III Period in Crete, A Survey of sites,

pottery and their Distribution'. Goteborg 1980.

4

V. Karageorghis, 1968: "Relations between Cyprus and Crete during the
eleventh century B.C. "Acts of the 2nd Cretological Congress 1966,
Vol. 1, 180-1853, Athens 1968. (Greek)

A. Karetsou, 1973: "Trial excavations-at Aghia Pelagia Heraklion Crete"
PAE 1973, 200-212. (Greek)
C. Keller 1909: "Die ausgestorbene Fauna von Kreta und ihre Beziehungen zu

Minotaurus Sage" Vierteljahresschrift der Naturforschenden Wissenschaft

in Zurich, Jahrgang 54, 1909.

"Studien uber die Haustiere der Mittlemeer-Inseln" Neue Denkschriften

der Schweizerischen Gesellschaft, XLIV Abt. 2.

V.E.G. Kenna, 1960: Cretan Seals, Oxford, 1970.

W.M. Krogman, 1937: "Cranial types from Alisar Huyuk and their relations
to other racial types, ancient and modern, of Europe and Western Asia',

in H.H. von der Osten The Alisar Huyuk seasons 1930-32 Vol. III.

Chicago University Press, Chicago, Illinois 1937, p. 213-284.
S. Kuss, 1969: Die Palaolithische Osteokeratische "Kultur" Der Insel Kreta

(Griechenland), Ber Naturf. Ges. Frieburg I Br. 59, 1969, 137-168.

S. Kuss, 1970: "Abfolge und alter der Pleistozanen Saugetierfaunen der

Insel Kreta', Ber Naturf. Ges. Freiburg I Br. 60, 1970, 35-83.

A.D. Lacy, 1967: Greek Pottery in the Bronze Age, Methuen London.

W.S. Laughlin, 1977: "Race : a population concept" in D.R. Brothwell(ed.)
Biosocial Man. London Inst. of Biology for the Eugenic Society 1977, 103-120.

F. Leek, 1969: "Bite, Attrition and Associated Oral Conditions as seen in Ancient

Egyptian Skulls" in D.R. Brothwell & B.A Chiarelli (Eds) Population Bio-—

logy of the Ancient Egyptians, Academic Press London, 1969, 289-295.

M. Lejeune, 1971: Memoires de Philologie Mycenienne Deuxieme Serie (1958-

63) Vol. XLII, Rome 1971.

A. Lembessi, 1967: "Excavation of a cave tomb at Poros Heraklion" PAE

1967, 194-209, Pl. 174-194.
~ D. Levi, 1961-2: "Gli scavi a Festos negli amnni 1958-60} Annuario, 23-24, 377-504.
C.R. Long, 1974: The Hagia Triédha Sarwphagus. A Study of Late Minoan and

Mycenaean Funeraiy Practices and Beliefs, Goteburg 1974,

J.K. Long, 1966: A test of multiple discriminant analysis as a means of deter-
mining evolutionary changes and intergroup relationships in physical

anthropology" American Anthropologist 1966, 68, 444-464.

P.C. Mahalanobis, 1936: "On the generalised distance in statistics. "Proc.

Nat. Inst. Sci, India, 12, 49-55.




J.J. Mangion, 1962: "Two cases of taurodontism in modern human jaws"

Br. Dent. J, 113, 309, 1962,

S. Marinatos, [928: "Aus Mittleilungen uber Hohlen-und Karstforschung" Ztschr.

des Haupiverbandes Deutscher Hohlenforscher Jahrg. 1928, H.4. Berlin 1928
S. Marinatos, 1929: "An Early Minoan Tholos Tomb Near the Village of ‘

Krasi Pedhiadhos™, AD 12, 1929, 102-141. (Greek)
S. Marinatos, 1932: in "Archaeology in Greece 1931-2" JHS 1932, 225.

S. Marinatos, 1969: "An African in Thera', AAA II, 1969, 374-375.

S. Marinatos and M. Hirmer, 1960: '"Crete and Mycenae', Thames and Hudson,

London.

F.H.C. Marriott, 1974: The Interpretation of Multiple Observations London

Academic Press, 1974,

R. Martin, 1928: Lehrbuch der Anthropologie, Vol. 2, 2nd edition, Verlag.

Gustav Fischer, Jena.
N.S. Matsaniotis, 1972: Paediatrics D. Mavromatis and E. Konstantaras,

Athens, 1972. (Greek)

5]

. Matz, 1951: Forschungen auf Kreta 1942, Berlin 1951.

K. Mavriyannaki, 1972: Recerches sur les Larnakes Mincennes de 1la

Crete Occidentale, Roma 1972, In<unabula Graeca Vol. LIV.

G. Miles, 1955: "A Recent find of coins of the Amirs of Crete", KX 1955,
Vol. 9, 149-151.

G. Miles, 1956: "Coins of the Amirs of Crete in the Heraklion Museum",
KX 1956, Vol. 10, 365-371.

G. Miles, 1968: "The Coinage of the Arab Amirs of Crete" Acts of the 2nd

International Cretological Congress 1966, I, 357-361, Athens 1968.

G.M. Morant, 1935: "A study of Predynastic Egyptian skulls from Badari
based on measurements taken by Misé B.N. Stoessiger and Prof. D.E.
Derry'", Biometrika, XXVII, Parts III and IV.

G. Morgan, 1955: '"The Canea Earthquake of 1595", KX, 9, 1955, 75-80.

G. Morgan, 1959: "English state papers on the siege of Candia", KX, 1959,
Vol. 13, 311-318,

A. Mosso, 1910: The Dawn of Mediterranean Civilisation, London 1910.

R. Mukerjee, C.R. Rao and J.C. Trevor, 1955: The ancient inhabitants of

the Jebel Moya (Sudan), Cambridge University Press, 1955.

C. Murray and P. Warren, 1976: "PO-NI-KI-JO among the Dye-Plants of Minoan
Crete", Kadmos, 15, 1976, 40-60.
J.H. Musgrave and $.P. Evans, 1980: "By Strangers Homor'd: A Statistical
tudy of Ancient Crania from Crete,rMainland Greece, Cyprus, I;rael
and Egypt". Journal of Mediterranean Archaeology and Anthropology, !
1980, 50-107.




453

T.W. McKern and T.D. Stewart, 1957: "Skeletal Age changes in Young

American males", U.S. Quatermaster Research and Developmernt Command,

‘Technical Report, EP-45, Natick, Mass.

Naval Intelligence Division, 1945: Geographical Handbooks, Greece, Vol. 1,
1944-5, 271-280, Vol. 3, 1945, 203-315, London ‘

Nie,;ngti;Hgllszenkins and Steinbrenner, 1975: Statistical Package for

Social Sciences. New York; McGraw-Hill, 1975.

0.V. Nielsen, 1970: Human Remains. Metrical and Non-Metrical Anatomical

Variations. The Scandinavian Joint Expedition to Sudanese Nubia,
Vol. 9, Scandinavian University Books, Munksgaard, Copenhagen.
M. Nilsson, 1927: The Minoan-Mycenaean Religion and its Survival in

Greek Religion, Lund 1927.

L. Palmer, 1973: "Mycenaean inscribed vases—III: The consequences for
Aegean history', Kadmos 12, 1973, 60-75.

G.E. Panklaos, 1963: "The Anthropology of Crete (Counter-argument)"
KX 17, 1963, 283-289. (Greek)

J. Papapostolou, 1973: "An archive of linear A tablets and seals at
Chania", AAA VI 1973, 430-439. (Greekwitk French summary)

J. Papapostolou, 1975: "The linear A tablets and the inscribed seals at

~ Chania", AAA VIII, 1975, 42-55. (Greek with English summary)

C. Papoutsakis, 1972: "The rock engravings at Asfentou Sfakia", KX
24, 1972, 107-139. (Greek)

R. Pashley, 1837: "Travels in Crete'" (2 vols.) London 1837.

S. Payne, 1968: The origins of Domestic Sheep and Goats — a Reconsideration
in the Light of Fossil Evidence, PPS, 1968, XXXIV, 368-384,
S. Payne, 1972: "Can Hasan III, the Anatolian Aceramic and the Greek

Neolithic" in E.S. Higgs Papers in Economic Prehistory Cambridge

University Press, Cambridge 1972, p. 191-4.

0. Pelon, 1970: "Maisons III Le Quartier E (1963-1966). Fouilles exécutées
4 Mallia: Exploration des maisons et quartier d'habitation (1963-
1966)" Etudes Crétoises, XVI, 1970.

H.W. and J.D.S. Pendlebury and M.B. Money-Coutts, 1936: "Excavations in
the Plain of Lasithi I", BSA, XXXVI, 1935-36, 5-131.

H;W. and J.D.S. Pendlebury and M.B. Money-Coutts, 1938: "Excavations in
the Plain of Lasithi II", BSA, 38, 1937-38, 1-56.

"Excavations in the Plain of Lasithi III. Karphi: A City of refuge
of the Early Iron Age in Crete", BSA, 38, 1937-38, 57j145.

J.D.S. Pendlebury, 1939: The Archaeology of Crete; an Introduction,
London 1939. '

L. Pernier, 1902: "I1 Palazzo di = festos", Monumenti Antichita, 1902

Vol. 12, p. 7-132.



454

L. Pernier and L. Banti, 1935-51: I1 Palazzo Minoico di Festos, Vol. 1
Rome, 1935, Vol. 2, Rome, 1951.

G. Philippas, 1952: "Effects of Function on Healthy Teeth: The Evidence

of Ancient Athenian Remains", Journal of the American Dental

Association, Vol. 45, October, pp 443-453. ‘ ‘
I. Pini, 1968: Beitrage Zur Minoischen Graberkunde Weisbaden 1968.

E.K. Platakis, 1950: "The earthquakes of Crete frbm the most ancient
to contemporary times'", KX Vol. 4, 1950, 463-526. (Greek)
E.K. Platakis, 1955: "The history of Botanical Research in Crete from
the Renaissance until contemporary times', KX 9, 1955, 119-148. (Greek)

E.K. Platakis, 1973: Caves and other Karst formations of Crete, Vol. 1,

Heraklion Crete, 1973. (Greek)

N. Platon, 1953: "Excavations in the District of Siteia', PAE, 1953,
288-297. (Greek)

N. Platon, 1954: "Excavations in the area of Siteia", PAE, 1954, 361-
368. (Greek)

N. Platon, 1954a: "Archaeology in Crete in the year 1954", KX, 8, 1954,
506-516.(Greek)

N. Platon, 1957: "Excavations at Chondros, Viannou', PAE, 1957, 136-147.
(Greek)
N. Platon, 1974: Zakros : The New Minoan Palace, Athens 1974. (Greek)

N. Platon, 1981: La Civilisation Egéenne : Du Néolithiqle Au Bronze Recent

Paris, 1981.

I.V. Polunin, 1967: "Health and disease in contemporary primitive societies"

in D.R. Brothwell and A.T. Sandison (eds) Diseases in Antiquity, Charles

C. Thomas, Springfield, Illinois 1967, 69-97.

J.C. Poursat, 1970: "Malia: Quartier Mu' BCH, 94, 1970B, 867-879.

J.C. Poursat, 1971: "Malia", BCH, 95, 1971, 796-799.

J.C. Poursat, 1972: "Malia", BCH, 96, 1972B, 957-961.

J.C. Poursat, 1973: "Malia"™, BCH, 97, 1973B, 580-583.

M.R. Popham, 1965: "Some Late Minoan III pottery from Crete", BSA, 60,
1965, 316-342.

M.R. Popham, 1967: "Late Minoan Pottery, A Summary', BSA, 1967, Vol. 62,
p. 337-351. )

M.R. Popham, 1970: The Destruction of the Palace -at Knossos, Goteborg ,
1970.

M.R. Popham, 1974:" 'Snakes and ladders' at Knossos: The shifting Late
Minoan Stratigraphy', Kadmos 13, 1974, 117-123.

M.R. Popham, E.A. and H.W. Catling, 1974: "Sellopoulo Tombs 3 and 4, Two
Late Minoan Graves near Knossos', BSA, 69, 1974, p. 195-257, plates
33-41.

|



A. Poulianos, 1966 : "Anthropology and Population Genetics : On the Origins

of the Cretans". Acts of the 1966 Congress of the Greek Anthropolo-

gical Society, Athens, 1966. (Greek)
A. Poulianos, 1971: The Origin of the Cretans, Athens 1971. (Greek)

B. Psilakis, 1909: The History of Crete from most ancient to contemporéry

times. 3 vols., Nea Erevna, Chania, 1909. (Greek)

0. Rackham, 1972: "The Vegetation of the Myrtos Region", in Peter Warren:
Myrtos. An Early Bronze Age Settlement in Crete, London, 1972,
Appendix II, 283-298.

"

C.R. Rao, 1971: "Taxonomy in Anthropclogy" in Mathematics in the Archaeol-

ogical and Historical Sciences (eds) F.R. Hodson, D.G. Kemdall and

P. Tautui, 19-29, Edinburgh, Edinburgh University Press, 1971,
V. Raulin, 1859-60: Description Physique de 1'Ile de Créte (Paris)
1859-60.

J.M. Renfrew, 1969: "The archaeological evidence for the domestication
of plants and animals: Methods and problems' in Editors P. Ucko and

G.W. Dimbleby The Domestication and Exploitation of Plants and

Animals Duckworth , London 1969.

J.M. Renfrew, 1972: "The Plant Remains” in P. Warren Myr tos. An Early

Bronze Age Settlement in Crete, London 1972, Appendix 5, 315-317.

C. Renfrew, J.R. Cann and J.E. Dixon, 1965: "Obsidian in the Aegean™
BSA, Vol. 60, 1965, 225-247.

A.L. Rhototd, F.E. Jackson, J. Gleave, C.T. Rumbaugh, 1977: "Congenital
and Traumatic Intracranial Aneurysms'' Clinical Symposia, Vol. 29,

No. 4, 1977, 2-40 Ciba, New Jersey.

'D.L. Risdon, 1939: "A study of the cranial and other human remains from
Palestine excavated at Tell Duweir (Lachish) by the Wellcome Marsdon
Archaeological Expedition', Biometrika 31, 1939, 99~-166.

D.F. Roberts, 1954: "The Cretans. A Geographical Analysis of some Aspects
of their Physical Anthropology", JRAI, 84, 1954, 145-157.

S. Rodgers, 1971: "Note on the Dentition of Xemija Human Remains"
Appegdix in J.D. Evans The Prehistoric Antiquities of the Maltese
Islands, Londoﬁ, 1971.

B. Rosinski, 1925: "The Island of Crete in the prehistoric and modern
period, an anthropological essay', Kosmos 50, 1925, 584-637. (Polish

with French summary)

B. Rutkowski, 1968: "The Origin of the Minoan Coffin" Anmual of the
British School at Athens, 63, 219-227, 1968.

J.B. and S.H. Rutter, 1976: '"The Transition to Mycenaean'' Monumenta

455

Archaeologica 4. Institute of Archaeology, The University of California,

Los Angeles.




456

L.H. Sackett and M.R. Popham, 1965: "Excavations at Palikastro VI",
BSA, Vol. 60, 1965, p. 248-315. 4

L.H. Sackett and M.R. Popham, 1970: "Excavations at Palaikastro VI",
BSA, Vol. 65, 1970, p. 203-242. ‘

J. Sakellarakis, 1970: "Das Kuppelgrab A von Archanes und das Kretisch-
Mykenische Tieropferritual" Praehistorische Zeitschrift Vol. 45,
Band 1970, Heft 2.

J. Sakellarakis, 1977: "The Cycladic Elements of Archanes", AAA X, 1977,
93-115. (Greek with English summary)

J. Sakellarakis and J.P. Olivier, 1972: "Deux fragments de tablettes en
lineaire B de Cnossos au Musée National d'Athenes", AAA TV, 1972,
289-292.

F. Schiff, 1914: "Beitrag zur Anthropologie von Kreta. Die Eparchie
Pyrgiotissa" Zeitschrift Fur Ethnologie 46, 1914, 8-13.

R.B. Seager, 1909: "Excavations on the Island of Mochlos Crete, in 1908"
American Journal of Archaeology, 2nd series, Vol. XIII, 1909 p. 273~
303, P1. VI-VIII.

R.B. Seager, 1912: Explorations in the Island of Mochlos, Boston and New
York, 1912.

R.B. Seager, 1916: The Cemetery of Pachyammos, Crete, University of

Pennsylvania, The University Museum Anthropological Publications,
Vol. VII, No. 1, Philadelphia 1916.

H.L. Seal, 1964: Multivariate Statistical Amalysis for Biologists,
London, 1964,

G. Sergi, 1901: "Notes Upon the Skulls of Erganos" American Journal of

Archaeology 2nd Series. Journal of the Archaeological Institute of

America 5, 1901, 315-318.

G. Sergi, 190la: The Mediterranean Race: A Study of the Origin of

European People, London 1901,

N.J. Shackleton, 1968: "Knossos Neolithic, Part II. Knossos Marine Mollusca
(Neolithic)"™ BSA, 63, 1968, 264-266.
N.J. Shackleton, 1972: "The Shells" in P. Warren Myrtos. An Early Bronze

Age Settlement in Crete, London 1972, Appendix VI, 321-325. A
W.G. Shafer, M.K. Hine and B.M. Levy, 1974: A Textbook of Oral Pathology

W.B. Saunders Company, Philadelphia, London, Toronto.

J.W. Shaw, 1977: "Excavations at Kommos (Crete) during 1976" Hesperia (46)
1977, 199-240. o

J.W. Shaw, 1978: "Excavations at Kommos (Crete) during 1977 Hesperia (47)
1978, 111-170.

H.E. Sigerist, 1951: A History of Medicine : Primitive and Archaic Medicine

Vol. 1, Oxford University Press, New York, 1951.




457

H. Solomon, 1971: "Numerical Taxonomy" in Mathematics in the Archaeological

and Historical Scierces eds. F.R. Hodson, D.G. Kendall and P. Tautu:

62-81, Edinburgh, Edinburgh University Press, 1971.

S. Spanakis, 1949: "The reporﬁ of the Duke of Crete Zuanne Sagredo
(1604)" KX 3, 1949, 519-533. (Greek and Italian)

S. Spanakis, 1964: Crete, Vol, A &‘B>Hergk1ioqi 1964. (Greek)

4

T.A.B. Spratt, 1865: Travels and Researches in Crete. 2 volumes, London
1865.

T. Spyropoulos, 1969: "The Mycenaean cemetery of Tanagra", AAA II, 1969,
20-25. (Greek with English summary)

T. Spyropoulos, 1970: "Excavation of the Mycenaean cemetery of Tanagra",
AAA TII, 1970, 184-197. (Greek with English summary)

T.D. Stewart, 1957: "Distortion of the Pubic Symphyseal Surface in

Females, and its Effect on Age Determination" American Journal of

Physical Anthropology, Wéshington, (N.s.) 15: 9-18.

B. Stoessiger, 1927: "A Study of the Badarian Crania recently excavated
by the British School of Archaeology in Egypt. Bicmetrika, 1927,
XIX, Parts I & II,

K.G. Styrenius and J. Tzedhakis, 1970: "Chania, a new Minoan Centre"
AAA, 1970, p. 100-102.

J.N. Svoronos, 1890: "Numismatique de la Crete Ancienne", Paris 1890,

Theophrastus: Inquiry into Plants

G. Thomson, 1954: Ancient Greek Society. The Prehistoric Aegean, Athens
1954 (Greek Edition), London 1949,

G.W. Thorn, R.D. Adams, E. Braunwald, K.J. Isselbacher, R.G. Petersdorf,
1977: Harrison's : Principles of Internal Medicine. McGraw-Hill,

London. 1977

Aubyn Trevor-Battye, 1913: Camping in Crete London 1913.

R. Treuil, 1970: "Les Sites Néolithiques de Créte Occidentale", BCH 94,
1970, 5-25.

M. Trotter and G.C. Gleser, 1958: "A re-evaluation of estimation of stature
based on measu:ements of stature taken during life and of long bones
after death". AJPA, N.S., 16: 79-124.

J. Tzedhakis, 1964: "Archaeology in West Crete during the Year 1964", KX
18, 1964, 290-292. (Greek)

J. Tzedhakis, 1966: "XXIst Ephoreia of Classical Archaeology", KX, 20,
1966, 326-331. (Greek)

J. Tzedhakis, 1967: "The excavation of Platyvola Cave™, AD 22, 1967; Chr.
2, 504~506. (Greek) - v
"Pervivolia Cave Kydonia" (Mameluke's Hole) AD 22, 1967, Chr. 2, 506
(Greek)




458

J. Tzedhakis, 1968: 'New light on the study of the Minoan Civilisation
in West Crete". Acts of the 2nd Internmational Cretological Congress

1966, I, 268-272, Plates 57-64, Athens 1968. (Greek)

J. Tzedhakis, 1969: "L'Atelier de Ceramique Postpalatiale a Kydonia" .
‘BCH 93, Vol. I, 1969, 396-418. o

J. Tzedhakis, 1970: "Minoan Kitharodos" AAA ITI, 1970, 111-112. (Greek
with English summary)

J. Tzedhakis, 1970: "Excavations at Gerani Cave", AD 25, 1970, Chr. 2,
474-476. (Greek)

J. Tzedhakis, 1971: "Larnakes of the Late Minoan Cemetery of Armenoi"
AAA 1971, p. 216-222. (Greek with English summary)

J. Tzedhakis and P. Warren, 1972: "Debla: A New Early Minoan Settlement"
AAA V, 1972, 66-72,

J. Tzedhakis and E. Hallager, 1978: "The Greek Swedish Excavations at
Kastelli Chania 1976 and 1977", AAA XI, 1978, 31-46.

L. Vagnetti and P. Belli, 1978: "Characters and Problems of the Final
Neolithic in Crete", Studi Micenei ed Egeo—Anatolici, XIX (1978)
125-163.

H. van Effenterre, 1948: "Ngéropoles du Mirabello" Etudes Cretoises,

VIII Paris 1948.

H. and M. van Effenterre, 1963: '"Malia: Etude du Site et Exploration

des Necropoles" Etudes Crétoises Vol., XIII, Paris 1963,
P

D.P. van Gerven, G.J.Armelagos and A. Rohr, 1977: "Continuity and change
in cranial morphology of three Nubian archaeological pbpulaﬁions"
Man (N.S.) 12: 270-277.
P. Vasileiadis, 1971: Lectures in Hygeine and Epidemiology, G.K. Parisianos,

Athens, 1971, (Greek)

M. Ventris and J. Chadwick, 1959: Documents in Mycenaean Greek. Cambridge
1959. '

E. Vermeule, 1965: "Painted Mycenaean Larmakes", JHS 85, 1965, 123-148.

F.K. Vickery, 1936: Food in Early Greece. University of Illinios, 1936.

F. von Luschan, 1913: "Beitrage zur Anthropologie von Kreta" Zeitschrift

Fur Ethnologie, 45, 1913, 307-393.

G. Walberg, 1976, 1978: "Kamares a study of the character of Palatial
Middle Minoan pottery. The Kamares Style; overall effects" Acta

Univ. Upsal., Boreas, 8, 10, Upsala 1976, 1978.

P. Warren, 1967: "Minoan Stone Vases as Evidence for Minoan Foreign
Connections in the Late Eronze Age Aegean'. PPS, 1967, 37-56.

P. Warren; 1968: "A Textile Town 4,500 years Ago?", ILN, Feb. 7th,
1968. '




459

P. Warren, 1968: "Knossos Neolithic, Part II", BSA, 63, 1968.
239~276.

P. Warren, 1969: Minoan Stone Vases, Cambridge 1969.

P. Warren, 1972: Myrtos : An Early Bronze Age Settlement in Crete,

4
British School at Athens Supplementary Paper No. 7, Thames and Hudson,

London 1972. )

P. Warren., 1972: "Kngssos and the Greek Mainland in the 3rd Millennium
B.C." AAA V, 1972, 392-398.

P. Warren, 1973: "The Mitata of Nidha and EM. Tholos Tombs" AAA VI, 1973.
449-456.

P. Warren, 1973: "Crete 3000-1400 B.C. : Immigration and the archaeological
evidence", 41-46, in (eds) R.A. Crossland and A. Birchall, Bronze Age

Migrations in the Aegean, London Duckworth 1973.

P. Warren, 1976: "Did Papyrus grow in the Aegean?', AAA, IX, 1976
89-95.

P. Warren and G.C. Miles, 1972: "An Arab building at Knossos", BSA, 67,
1972, 285-296.

P. Warren and J. Tzedhakis, 1974: "Debla and Early Minoan Settlement in
Western Crete", BSA, 69, 1974, 299-342.

R. Warwick and P. Williams, (Eds), 1973: Gray's Anatomy, 35th Edition,

Longmans 1973,

L.V. Watrous, 1974: "Explorations on the Plain of Lasithi in Crete"
AAA 1974, p. 206-210.

S. Weinberg, 1970: "The Stone Age in the Aegean', The Cambridge Ancient
History, Vol. 1, Chapter X, 559-618, Cambridge, 1970.

C. Wells, 1964: Bones, Bodies and Disease, Thames and Hudson (Ancient

Peoples and Places), London.

R.F. Willetts, 1955: Aristocratic Society in Ancient Crete, London 1955.

R.F. Willetts, 1965: Ancient Crete : A Social History, Routledge and
Kegan Paul, London 1965.

R.F. Willetts, 1968: "The date and purpose of the inscribing of the Gortyn
Code'', Acts of the 2nd International Cretological Congress 1966, Vol.
B, 203-208, Athens 1968.

R.F. Willetts, 1973: "Cretan Law and Early Greek Society", Antichita
Cretesi Studi in Onore di Doro Levi, Vol. II, 22-31, Univ. di

Catania, Intituto di Archeologia, 1973.

T.L. Woo, 1930: "A study of seventy-ome Ninth Dynasty Egyptian Skul}s
from Sedment." Biometrika, XXII, Parts I & IIL.

S.A. Xanthoudides, 1906: "A Prehistoric House at Chamaizi Siteia", AE

1906, 117-155. (Greek)




S.A. Xanthoudides, 1918: '"The Great Early Minoan Tomb of Pyrgos", AD
4, 1918,. 136-170. (Greek)
S.A. Xanthoudides, 1924: The Vaulted Tombs of the Mesara, London 1924,

C. Zervos, 1956: L'Art De La Crete Neolithique et Minoenne, Paris, 1956,

M. Zohary; 1969: "The progenitor of Wheat and Barley in relation to
domestication and agricultural dispersal in the old world" in P. Ucko

and G.W. Dimbleby (eds.) The Domestication and Exploitation of

Plants and Animals. Duckworth, London 1969, p. 47-66.

M. Zohary, and G. Orshan, 1965: "An Outline of the Geobotany of Crete"
Israel Journal of Botany, 14, Suppl. 1-49.
A Zois, 1965: "Phaistiaka", AE, 1965, p. 27-109. (Greek)

A Zois, 1968: Der Kamares-Stil Werden Und Wesen, Tubingen 1968.

A Zois, 1973: "Crete in the Stone Age", Ancient Greek Cities, Vol. 18,
Athens 1973. (Greek)

A. Zois, 1976: Vasiliki I: A new archaeological investigation on the -

hill near the village of Vasiliki Terapetra. Library of the

Athens Archaeological Society No. 83, Athens 1976. (Greek)

460



	252024-vol1_0001
	252024-vol1_0001a
	252024-vol1_0002
	252024-vol1_0003
	252024-vol1_0004
	252024-vol1_0005
	252024-vol1_0006
	252024-vol1_0007
	252024-vol1_0008
	252024-vol1_0009
	252024-vol1_0010
	252024-vol1_0011
	252024-vol1_0012
	252024-vol1_0013
	252024-vol1_0014
	252024-vol1_0015
	252024-vol1_0016
	252024-vol1_0017
	252024-vol1_0018
	252024-vol1_0019
	252024-vol1_0020
	252024-vol1_0021
	252024-vol1_0022
	252024-vol1_0023
	252024-vol1_0024
	252024-vol1_0025
	252024-vol1_0026
	252024-vol1_0027
	252024-vol1_0028
	252024-vol1_0029
	252024-vol1_0030
	252024-vol1_0031
	252024-vol1_0032
	252024-vol1_0033
	252024-vol1_0034
	252024-vol1_0035
	252024-vol1_0036
	252024-vol1_0037
	252024-vol1_0038
	252024-vol1_0038a
	252024-vol1_0039
	252024-vol1_0040
	252024-vol1_0041
	252024-vol1_0042
	252024-vol1_0043
	252024-vol1_0044
	252024-vol1_0045
	252024-vol1_0046
	252024-vol1_0047
	252024-vol1_0048
	252024-vol1_0049
	252024-vol1_0050
	252024-vol1_0051
	252024-vol1_0052
	252024-vol1_0053
	252024-vol1_0054
	252024-vol1_0055
	252024-vol1_0056
	252024-vol1_0057
	252024-vol1_0058
	252024-vol1_0059
	252024-vol1_0060
	252024-vol1_0061
	252024-vol1_0062
	252024-vol1_0063
	252024-vol1_0064
	252024-vol1_0065
	252024-vol1_0066
	252024-vol1_0067
	252024-vol1_0068
	252024-vol1_0069
	252024-vol1_0070
	252024-vol1_0071
	252024-vol1_0072
	252024-vol1_0073
	252024-vol1_0074
	252024-vol1_0075
	252024-vol1_0076
	252024-vol1_0077
	252024-vol1_0078
	252024-vol1_0079
	252024-vol1_0080
	252024-vol1_0081
	252024-vol1_0082
	252024-vol1_0083
	252024-vol1_0084
	252024-vol1_0085
	252024-vol1_0086
	252024-vol1_0087
	252024-vol1_0088
	252024-vol1_0089
	252024-vol1_0090
	252024-vol1_0091
	252024-vol1_0092
	252024-vol1_0093
	252024-vol1_0094
	252024-vol1_0095
	252024-vol1_0096
	252024-vol1_0097
	252024-vol1_0098
	252024-vol1_0099
	252024-vol1_0100
	252024-vol1_0101
	252024-vol1_0102
	252024-vol1_0103
	252024-vol1_0104
	252024-vol1_0105
	252024-vol1_0106
	252024-vol1_0107
	252024-vol1_0108
	252024-vol1_0109
	252024-vol1_0110
	252024-vol1_0111
	252024-vol1_0112
	252024-vol1_0113
	252024-vol1_0114
	252024-vol1_0115
	252024-vol1_0116
	252024-vol1_0117
	252024-vol1_0118
	252024-vol1_0119
	252024-vol1_0120
	252024-vol1_0121
	252024-vol1_0122
	252024-vol1_0123
	252024-vol1_0124
	252024-vol1_0125
	252024-vol1_0126
	252024-vol1_0127
	252024-vol1_0128
	252024-vol1_0129
	252024-vol1_0130
	252024-vol1_0131
	252024-vol1_0132
	252024-vol1_0133
	252024-vol1_0134
	252024-vol1_0135
	252024-vol1_0136
	252024-vol1_0137
	252024-vol1_0138
	252024-vol1_0139
	252024-vol1_0140
	252024-vol1_0141
	252024-vol1_0142
	252024-vol1_0143
	252024-vol1_0144
	252024-vol1_0145
	252024-vol1_0146
	252024-vol1_0147
	252024-vol1_0148
	252024-vol1_0149
	252024-vol1_0150
	252024-vol1_0150a
	252024-vol1_0151
	252024-vol1_0151a
	252024-vol1_0152
	252024-vol1_0153
	252024-vol1_0154
	252024-vol1_0155
	252024-vol1_0156
	252024-vol1_0157
	252024-vol1_0158
	252024-vol1_0159
	252024-vol1_0160
	252024-vol1_0161
	252024-vol1_0162
	252024-vol1_0163
	252024-vol1_0164
	252024-vol1_0165
	252024-vol1_0166
	252024-vol1_0167
	252024-vol1_0168
	252024-vol1_0169
	252024-vol1_0170
	252024-vol1_0171
	252024-vol1_0172
	252024-vol1_0173
	252024-vol1_0174
	252024-vol1_0174a
	252024-vol1_0174b
	252024-vol1_0174c
	252024-vol1_0175
	252024-vol1_0176
	252024-vol1_0177
	252024-vol1_0178
	252024-vol1_0179
	252024-vol1_0180
	252024-vol1_0181
	252024-vol1_0182
	252024-vol1_0183
	252024-vol1_0184
	252024-vol1_0185
	252024-vol1_0186
	252024-vol1_0187
	252024-vol1_0188
	252024-vol1_0189
	252024-vol1_0190
	252024-vol1_0191
	252024-vol1_0192
	252024-vol1_0193
	252024-vol1_0194
	252024-vol1_0195
	252024-vol1_0196
	252024-vol1_0197
	252024-vol1_0198
	252024-vol1_0199
	252024-vol1_0200
	252024-vol1_0200a
	252024-vol1_0200b
	252024-vol1_0201
	252024-vol1_0202
	252024-vol1_0203
	252024-vol1_0204
	252024-vol1_0205
	252024-vol1_0206
	252024-vol1_0207
	252024-vol1_0208
	252024-vol1_0209
	252024-vol1_0210
	252024-vol1_0211
	252024-vol1_0212
	252024-vol1_0213
	252024-vol1_0214
	252024-vol1_0215
	252024-vol1_0216
	252024-vol1_0217
	252024-vol1_0218
	252024-vol1_0219
	252024-vol1_0220
	252024-vol1_0221
	252024-vol1_0222
	252024-vol1_0223
	252024-vol1_0224
	252024-vol1_0225
	252024-vol1_0226
	252024-vol1_0227
	252024-vol1_0228
	252024-vol1_0229
	252024-vol1_0230
	252024-vol1_0231
	252024-vol1_0232
	252024-vol1_0233
	252024-vol1_0234
	252024-vol1_0235
	252024-vol1_0236
	252024-vol1_0237
	252024-vol1_0238
	252024-vol1_0239
	252024-vol1_0240
	252024-vol1_0241
	252024-vol1_0242
	252024-vol1_0243
	252024-vol1_0244
	252024-vol1_0245
	252024-vol1_0246
	252024-vol1_0247
	252024-vol1_0248
	252024-vol1_0249
	252024-vol1_0250
	252024-vol1_0251
	252024-vol1_0252
	252024-vol1_0253
	252024-vol1_0254
	252024-vol1_0255
	252024-vol1_0256
	252024-vol1_0257
	252024-vol1_0258
	252024-vol1_0259
	252024-vol1_0260
	252024-vol1_0261
	252024-vol1_0262
	252024-vol1_0263
	252024-vol1_0264
	252024-vol1_0265
	252024-vol1_0266
	252024-vol1_0267
	252024-vol1_0268
	252024-vol1_0269
	252024-vol1_0270
	252024-vol1_0271
	252024-vol1_0272
	252024-vol1_0273
	252024-vol1_0274
	252024-vol1_0275
	252024-vol1_0276
	252024-vol1_0277
	252024-vol1_0278
	252024-vol1_0279
	252024-vol1_0280
	252024-vol1_0281
	252024-vol1_0282
	252024-vol1_0283
	252024-vol1_0284
	252024-vol1_0285
	252024-vol1_0286
	252024-vol1_0287
	252024-vol1_0288
	252024-vol1_0289
	252024-vol1_0290
	252024-vol1_0291
	252024-vol1_0292
	252024-vol1_0293
	252024-vol1_0294
	252024-vol1_0295
	252024-vol1_0296
	252024-vol1_0297
	252024-vol1_0298
	252024-vol1_0299
	252024-vol1_0300
	252024-vol1_0301
	252024-vol1_0302
	252024-vol1_0303
	252024-vol1_0304
	252024-vol1_0305
	252024-vol1_0306
	252024-vol1_0307
	252024-vol1_0308
	252024-vol1_0309
	252024-vol1_0310
	252024-vol1_0311
	252024-vol1_0312
	252024-vol1_0313
	252024-vol1_0314
	252024-vol1_0315
	252024-vol1_0316
	252024-vol1_0317
	252024-vol1_0317a
	252024-vol1_0318
	252024-vol1_0319
	252024-vol1_0320
	252024-vol1_0321
	252024-vol1_0322
	252024-vol1_0323
	252024-vol1_0324
	252024-vol1_0325
	252024-vol1_0326
	252024-vol1_0327
	252024-vol1_0328
	252024-vol1_0329
	252024-vol1_0330
	252024-vol1_0331
	252024-vol1_0332
	252024-vol1_0333
	252024-vol1_0334
	252024-vol1_0335
	252024-vol1_0336
	252024-vol1_0337
	252024-vol1_0338
	252024-vol1_0339
	252024-vol1_0340
	252024-vol1_0341
	252024-vol1_0342
	252024-vol1_0343
	252024-vol1_0344
	252024-vol1_0345
	252024-vol1_0346
	252024-vol1_0347
	252024-vol1_0348
	252024-vol1_0349
	252024-vol1_0350
	252024-vol1_0351
	252024-vol1_0352
	252024-vol1_0353
	252024-vol1_0354
	252024-vol1_0355
	252024-vol1_0356
	252024-vol1_0357
	252024-vol1_0358
	252024-vol1_0359
	252024-vol1_0360
	252024-vol1_0361
	252024-vol1_0362
	252024-vol1_0363
	252024-vol1_0364
	252024-vol1_0365
	252024-vol1_0366
	252024-vol1_0367
	252024-vol1_0368
	252024-vol1_0369
	252024-vol1_0370
	252024-vol1_0371
	252024-vol1_0372
	252024-vol1_0373
	252024-vol1_0374
	252024-vol1_0375
	252024-vol1_0376
	252024-vol1_0377
	252024-vol1_0378
	252024-vol1_0379
	252024-vol1_0380
	252024-vol1_0381
	252024-vol1_0382
	252024-vol1_0383
	252024-vol1_0384
	252024-vol1_0385
	252024-vol1_0386
	252024-vol1_0387
	252024-vol1_0388
	252024-vol1_0389
	252024-vol1_0390
	252024-vol1_0391
	252024-vol1_0392
	252024-vol1_0393
	252024-vol1_0394
	252024-vol1_0395
	252024-vol1_0396
	252024-vol1_0397
	252024-vol1_0398
	252024-vol1_0399
	252024-vol1_0400
	252024-vol1_0401
	252024-vol1_0402
	252024-vol1_0403
	252024-vol1_0404
	252024-vol1_0405
	252024-vol1_0406
	252024-vol1_0407
	252024-vol1_0408
	252024-vol1_0409
	252024-vol1_0410
	252024-vol1_0411
	252024-vol1_0412
	252024-vol1_0413
	252024-vol1_0414
	252024-vol1_0415
	252024-vol1_0416
	252024-vol1_0417
	252024-vol1_0418
	252024-vol1_0419
	252024-vol1_0420
	252024-vol1_0421
	252024-vol1_0422
	252024-vol1_0423
	252024-vol1_0424
	252024-vol1_0425
	252024-vol1_0426
	252024-vol1_0427
	252024-vol1_0428
	252024-vol1_0429
	252024-vol1_0430
	252024-vol1_0431
	252024-vol1_0432
	252024-vol1_0433
	252024-vol1_0434
	252024-vol1_0435
	252024-vol1_0436
	252024-vol1_0437
	252024-vol1_0438
	252024-vol1_0439
	252024-vol1_0440
	252024-vol1_0441
	252024-vol1_0442
	252024-vol1_0443
	252024-vol1_0444
	252024-vol1_0445
	252024-vol1_0446
	252024-vol1_0447
	252024-vol1_0448
	252024-vol1_0449
	252024-vol1_0450
	252024-vol1_0451
	252024-vol1_0452
	252024-vol1_0453
	252024-vol1_0454
	252024-vol1_0455
	252024-vol1_0456
	252024-vol1_0457
	252024-vol1_0458
	252024-vol1_0459
	252024-vol1_0460
	252024-vol1_0461
	252024-vol1_0462
	252024-vol1_0463
	252024-vol1_0464
	252024-vol1_0465
	252024-vol1_0466
	252024-vol1_0467
	252024-vol1_0468
	252024-vol1_0469
	252024-vol1_0470
	252024-vol1_0471
	252024-vol1_0472
	252024-vol1_0473

