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AHSTRACT  Thas paper presents an account of marpho-
metric and pathelogical observations made on o skeleton
reciovered from the Tron Ape habiaion-cam-burnal sie an
5. Pappinayakkamparti. The individual represented is 2 mad-
dle aped adull mabe. Robustiess exhibited by this individ-
wal reflects the rigorows life siyle and mixed food hobiis
The netable pathobegy s a wound scar on the parietal, pos-
sibly camsed by a flar and sharp metal weapon. Dental pa-
thologies like antridon, canes and tanar accumalotion have
also heen naticed.

A middle-aged adult male skeleton was re-
coverad from the Iron Age habitation-cum-buri-
al site at 5. Pappinayakkanpatti in May 1994,
This paper presents an account of morphomet-
ric and pathological observations made on this
skeleton.

ARCHAEOLOGICAL CONTEXT

5. Pappinayakkanpanti, Lat. T7°42' 117 East,
Long. 9748 52" North, is asmall village located
12 km northwest of Peraiyur in Maduorai diserict
of Tamil Nadu (Fig.1). An Iron Age (Megalith-
i) habitaton-cum-burial site was discovered
in September 1992 by the second author during
the course of surface survey carmied out as a part
of s doctoral research. The site lies about one
km southwest of the village at the foot of a
small hillock. The habitation area is on the south
castern side of the hillock and covers an area
of about three acres, while the burial site, mea-
suring about four acres, is located 100 m north
of the habitation area. The site, especially the
hurial locality, is considerably disturbed be-
cause of the on going agricultural activities, The
extent of distribution of the artifacts exposed
from the disturbed burials suggests that the
burial area could have had more than 100 buri-
als: but, at present the site preserves only

around 30 burials in a relatively undisturbed
state. Urn burial with cairn-circle appendage is
the commonly occurring burnal type.

The habitation area yvields  black-and-red,
russel-coated and painted, and red ware pottery.
Evidence [or iron smelting was also found in
the form of ores, slags and ferra-cotta pipes. No
radiomerric date is available for this site yer,
howewver, it may be noted that the Iron Age sites
in this region are placed in the temporal span
of fourth century B.C. 1o fourth century A.D.
(Ramachandran, 1980,

An urn burial located on the eastern foot of
the hillock was exposed in May 1994 (Fig.2).
The upper part of the burial was disturbed par-
tially by agricultural activities. The urn, with a
maximum diameter of 35 cmand aheight of 95
cm, contained an adult male skeleton. Owing to
the disturbed condition of the contents of the
burial, no precise comment can be made about
the articulation of the skeleton. However, since
the skull was resting inversely above the pel-
vic bones, it can be construed that the individ-
wal was huried in a sitting posture. As most of
the skeletal elements are represented, the buri-
al appears to be primary in nature. The burial
was devoid of any grave goods.

PRESERVATION AND SKELETAL
INVENTORY

The adult male individual is represented by
fairly complete cranial and post-cranial ele-
ments. The skeleton is relatively unweathered,
but suffers from heavy post-mortem damage re-
sulting in the loss of many long hone epiphyses
as well s many bones of the facial skeleton,

The neurocranium is almost complete (Fig.
3 - 3) except for the basal portion and the left
side of the frontal bone, as a result of the dam-
age occurred during the excavation process. The
glabellar portion and almost half of the superi-
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Fig. 1. Map showing the location of the site

or orbital ridges along with the nasal bones and
a portion of right maxilla are present. The la-
cial bones cannol be articulated to the vault, as
some fragments are missing. Slight damage has
also occurred to the right mastoid process. Fo-
ramen Magnum is complets posterior]y and lat-
erally; the basion portion of the foramen mag-
num is présent, but cannot be joined. The lefi
parietal, approximately (wo cm anterio-lateral-
lv to lambdoid, suffers an extensive scar of
wound injury, most probably caused by a sharp
and flat metal weapon. The injury has resulted
in the loss of approximately 4 sq. cm area of
hone. The outer table of around 1.5t 2 cm
along the lateral and posterior horder of the
wound is lost, whereas in the anterior edge the
wound shows normal bone thickness (Fig. 5 and
).

The inventory of the facial skeleton includes

the following: right and left nasal bones; right
and left maxillary hones, of which the lefi side
is betler preserved; palatal bones of either side;
zygomaltic bone of the lefi side; and, numerous
small-sized fragments of orbital area. Left eye
socket and the nasal aperture are completely
preserved. The right eye socket is complete
medially and superiorly, but the lateral and in-
ferior borders are not intact. Though the zygo-
matic arches are broken on both sides, the pres-
ence of zygomatic processes of lemporals al-
low a fair estimate of facial breadth. The left
and right maxilla preserve, respectively, six and
five teeth, in situ. The mandible is complete, but
for the loss of right coronoid process (Fig. T) and
it retaing all the 12eth excepl incisors.

The Dental fnventory Includes the Follow-
J'H'E':

Maxiifary : RI1 and RLI2 (isolated); LC,
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Fig. 2. View of the burial

Fig. 3. Facial skeleton
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Flg. 4. Neorocraniom, Nornen lateraliy

Fig. 5. Neurocranium, Norsmia werticalis
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RLPm3 {crown of left premoelar is broken),
RLPm4, RLM1. RLM2. RLM3,

Mandibular: All teeth except ELI1 and RLI2
are preserved i st

Most of the post-cranial elements are pre-
served in a fairly good state in the mid-shafi
region, but heavy damage has occurred to the
cpiphyses. Several rib fragments, neural arch-
ez, vertebral bodies and melabones are present,
but have not been identified individually, Other
elements preserved include the following:

Shoulder Girdle - Left scapula is represent-
ed by a complete lateral margin with a parl of
coracoid and a fairly complete acromion; the
glenoid region is damaged. Supra- and infra-
spinous fossae are preserved along with one-
third of the axillary border. Scapular blade is
broken into several small-sized fragments
which are beyond reconstruction. Right scap-
ular fragments include complete glenoid and
approximately two em of the inferior blade and
acromion. Wo measuremeni is possible, since
these scapulary pieces cannot be articulated.

Left clavicle is complete with a slight dam-
age to the acromial end, and its counterpart is
missing.

Bones af the Upper Extremities

Right humerus is complete in the shall region
and distal epiphysis, but broken at the neck. Left
humerus is also complete, except for the prox-
imal end; medial epicondyle is slightly broken;
parts of greater and lesser tuberosity are present,
but cannot be articulated with the shaft.

Right ulna is fairly complete but for the bro-
ken coronoid process and a pant of the ulnar w-
berosity. Olecranon process is broken, but the
radial notch is preserved eompletely and the tro-
chlear notch, partially. Distal end of this bone
is well preserved. For the left ulna, the proxi-
mal end is complete so as the shaft; two pieces
cannol be articulated, as few fragments are
missing. Distal end of this bone is absent.

Left radius is complete with a slight damage
to the distal end, and for the right radius only
shaft is present.

Pelvic girdle is represented by both right and
left innominates, the right side bone is more
complete than that of the left. Right innominate
has partially preserved pubis, complete acetah-
ulum and almost two-thirds of iliac blade. Sci-

atic notch is well preserved. [schial wberosity
is also present, but cannot be articulated. Left
innominate also has complete iliac blade, ace-
tabulum and sciatic notch, but is extremely
fragmentary.

Bones of Lower Extremities

Proximal femoral ends and shafis for both
sides are present, right side is better preserved
than the left.

Puatellar Bones cre missing for Borh Sidex

Right tibial shaft is more complete than that
of the left. Proximal ends are broken, while the
distal ends are in good condition.

Right fibula is complete. For the left side,
proximal end is preserved so also a portion of
the mid-shaft region,

Deseription of the Cranial Bones

The individual represented is quite robust,
The rugose features are manifested as pro-
nounced glabellar region and  superior orbital
ridges. The vault is moderately broad {mesoc-
ranial) with a cranial index of 77.77. The nuchal
area of occipital bone is well marked indicat-
ing powerful neck muscles. The mastoid pro-
cesses are robust with deep posi-temporal fos-
sa. The glenoid cavity is deep. The orbits are
widely separated and are oblong in shape (hyp-
siconch, with an orbital index of 87.50). The
orbital margins are moderately thick. The na-
sal aperture is broad with a prominent nasal
spine. The nasal bones exhibit slight depression
at the root which is a very common feature in
protchistoric populations of Peninsular India.
Thee nasal index is 55.77, which falls in chamae-
rhinae range. Palate is broad (palatal index
%5.71, brachystaphylin) and of moderate height
(palatal height index 30.95, orthostaphylin).
Infra-orbital foramen (left side) is deep. Supra-
orbital foramen (right side) is complete, The
maxillary bones cannot be articulated with the
neurocranium, but the rough assessment sug-
gests that the face is siraight (orthognathus)
with slightly projecting jaw bones {alveolar
prognathism). Face appears short with a total
facial index of 77.93 (ewryprosopic) and an
upper facial index of 46.90 (euryen).

Mandible is broad and strongly built with a
prominent chin and slightly everted gonia.
Condyles are strong which justify the deep gle-
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Fig. 7. Mandible, occlosal view
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noid cavities. Mylo-hyoid groove is deep. Man-
dibular index is 6154 (dolichosteno).

Tahle 1 - Contd....

. . . . M S imnadex (M 5cde) Vil
The craniometric data is presented in table 1. ;Eu;";:::"[iil s s
Table1 : Cranlmmatric d“-_ o ) I Measurements on Upper Jaw and Palare
{Martin-Saller code is given in parenthesis immediafely . 57
after the measurement/indes. Unless otherwise specified, Breadth of maxi "J;MI} "
all measurements are recorded inmillimetre. Estimabes are Sub-nusol height (48-1) 44
hrucketed. Though original references for classifying mea- Palatal length (62) 4
surementsfindices are given, the classification is based on Palatal bn?adth (63) E
the siandardized system of Martin-Saller 1957.) Palatal height (64) I
External palatal anc 340
Mrasarement / hudex (M.5.cods) Valiie  yfolar teeth row length (50.3), left 24
A, Lengrh Mearnreraerts on Nesrocraninam Premolor te=th row length lﬁ“-3=]- left 14
Maximum cransal length (1) E 1 Measurements an Laower Jaw
Glabella inion length (2) (174y T TERETERERRS
Masion inion length {2} P70 E!-curhdyl::w breadih (65§ 130
Glabells lambdn length (1) (1561 E-!-tﬂrl.':mml‘! hreadth (65-1) {100y
Length of fornmen magnam (7] (30} Hi-gonial breadih {G6) 104
. Ri-mental breadoh, amerior breadth (67) 45
. Areadth Mepsurenients or Newroeranimm Length of lawer jaw (65) B
Maximum cransal breadih (8) 140 Condylo-symphyseal lengih (68-1). right 13
Mlinimum frontal brealib (9 (104 left 112
axbmum frontal breassh €100 13 Grathion-gonion lengih, elght oy
Ri-awricular breadeh (111 119 left Qi
Crentest occipital breadth, asterionic brendth (12} 110 Chim height, symphyseal height (651 i
Bemustond breadih {13} 107 Condylar height. height of ascending ramus (70, right 60
. Heighr Meammrements on Newrocramigm lefe 61
- . Height of coronoid {70-1), leh &0
Auwriculo bregmatic height (20) 1158 h L .
Parion (auriculio) verles hegghti 21} 111G Ascending rumus minimum breadth (71). I';f;:' ;z
i i r in
I-‘an!:ul ptrp-mdu:_ulu: hﬂ;.h' (221 25 Ascending ramus maximuam bresdih (T1-10, left 19
Occipital perpendicular height [22g] ; Condybo-coronoid breadth, beft 32
Cutwariad hall {22) ) External mandibular arc (808) 195
N Circwmference, Arc and Chord Megsuremenis Molar teeth row hl‘l“'l I-ﬂu |il|. ”Ehl 15
Hormzontal circumference of skull (27} [5d g e 4
Tranaverse arc { 24b) 330 Premolar testh row length [B0-b), righ 13
Longitudinal arc (25) (REIEY} left 15
Framal are [ 26) (115 K Angles
Parictal are (27} 128 etopic angle. profile angle of forshend (33)  (80F)
Occipital arc (28) 107 Calvarial hase angle [
Franieial ¢hard { W) ns Glnhelln-inion mﬂh 12=
“Iilfﬂ:l.' chard {315 21 Lambda-inion IHEI‘ {754
E Hreadth Measwrements s Face Bregma angle of Schwalbe (32413 {65
Bieygomaric breadih (45) (Ld5) Lambda angle of Schwalbe (50
F. Heivhe Measuremenrs o Face Mandibilar angle, gonial angle (79), right 120
Toual facial height (47) (113 ) _ len 1200
Upper facial height (48} (6R)  Chin angle [Dertcking 1945) _ el
. . . Mento-basal angle of mandible (Oetteking, 1945} 70°
. Meusiwremenis on Orebir and Inver-orbital regisn Anterichasal angle of mandible (Ceticking, 1943) 150
Anterior inter-arbital breadth (50) T Bacal angle of mandible (Cetieking, 1945) ]
ﬂrb!lﬂl hrﬂ.ﬂ-dlh. Teft (51) {40 Posteriobasal angle of mandible (Oemeking, 19431 (1157
Oirbial height, lefi (52} {35) Ramus anghe of mandible (Oeteking, 1945) T4
H. Meusurements on Masal Region Condylo-coronoid angle of mandible
Masal brendth {54} (2% (Dencking, 1945) I
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Tahle 1 : Conid....

e

Measuremens £ fnadex (M5 code) Varlue
L. Indices

Cranial capacity (Lee-Pearson, 1931} (38
Using awriculo-beegma heigh

Cranial imdex (1 1) 777
Range variation (Garson, 1556) Mesacranial
Avriculo-vertical index (1 4) §5 56
Range variation {Martin-Saller, 1957 Hypsicranial

Calvarial height-hreadth index {1 &) G101
Sagittal orc index {1 10} S0y
Tromsverse froncal index (0 12) G043
Transverse frondo breadib index, frontal index (1 13)74 2%
Homge vanatbon {Martin-Saller, 1957) Euwrymetapie

Saghral parsctal index (1 24) B 16
Sagitral occipiral index (1 25) E5.05
Total Facual wndex {1 35) T7.9%
Range wariation {Martin-Saller, 195T) Euryprosopic
Kollman's upper facial index (1 3%} 446.90
Range variaiion (Marin-Saller, 19570 Euryen
Jupa-mandibular imdex (1 40} T1.72
Cirbinal indes (0 420 750
Range variation (Marmin-Saller, 1957} Hypsiconch
Pasal index (1 48 5577
Kange variation (Martin-Saller. 19571 Chamaerhinae

Palatal index (1 58 85,71
Range vamation {Martin-Saller, 19571 Brachystaphylin

Pulatal height index {1 3%) 30,95
Range varation {Bawer, guoted Chrihostaphylin
Martin-Saller, 1957)

Mandibailar index (1 62} tl.54
Range vanation (Lindegard-Sonesson,  Dolichostens.
guated Martia-Saller, 1957) mandibular
Condylar index (1 63) 55.00
Cronso-condylar imdex (1 G4] RO
Vertical cranpe-Tacial index (1 T0) G, |8
Trandverse cranie-fcial index (171 103.57
]IJEI:lrfrlJrﬂi.ﬂ ndex (1 T3 TI.72

Cramial Patholagy

As mentioned earlier, the left parietal suf-
fers an extensive scar of wound injury proba-
bly caused by a sharp and flar metal weapon,

In palacopathology literature, *fraciure” is
defined as a rraumatic event that resulls in par-
tial or complete discontinuity of a bone (Ortner
amd Putschar 1981). Causes for bone fraciure
can be due o varied factors such as twisting,
dynamic stress, bending, compression, tension,
shearing, eic. The fraciure under discussion is
due 1o a stress of dynamic nature, meaning a
sudden high stress, Each type of dynamic stress
produces a different type of fraciure. The trau-
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malic condition im this case is, most probably,
due to a wound incurred by a sharp and flat
metal weapon like sword or axe. The blow of
the weapon appears to be from the rear side,
as evidenced by the slice of the outer table on
the latero-posterior edge of the wound. Along
the anterior edge the bone is of normal thickness
indicating that the blow was not strong enough
1o slice off the bone completely. Such tyvpe of
injuries are more commaonly seen on left pari-
etal, if the assault is from the back side and on
the right frontal, if the attack is from the front
(Roberts and Manchester, 1995). This feature
can be attributed o the right handedness of the
majority of the people.

The injury is quite deep, probably penetrat-
ing the soft tissue of the brain, While it is quite
likely that the incidence proved fatal, death
might not have been instantaneows. The thin
bone of the inner table exhibits considerable
amount of secondary lamellar bone formation,
suggesiing the survival of the victim for some
period, anywherne between fifteen days to three
months, after the incident, Probably, the com-
plications of post-iraumaltic infections were
maore serious considering the openness of the
wound. Since the healing process was still in
progress at the time of death, there is every rea-
son to suspect that the soft tissue in the frac-
tured area might have been a locus for second-
ary infection. A rusted iron weapon can defi-
nilely lead to such type of infection, a possibil-
ity that cannot be ruled out in this case. Since
the individual survived at least for a few days
after the injury, there is a possibility that some
kind of treatment was given.

DESCRIPTION OF DENTAL
ELEMENTS

The teeth exhibit various grades of moder-
ale 1o severe atirition precluding morphologi-
cal ohservations for some,

The maxillary right central incisor and the
lateral incisors of either side, show no trace of
shoveling. The first molars have very large hy-
pocone of grade 5, whereas the second molars
have asmall hypoconal cusp of grade 3 (Larson,
1978); the third molars are devoid of hypocone.

The mandibular first molars are completely
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worn out resulting in complete obliteration of
the occlusal cusps and groove configuration.
The second and third molars of both sides have
+4 type of occlusal morphology of cusp and
groove patiern (Hellman, 1928},

Maxillary second molars are larger than the
first. In mandibular molar row, the third molars
are the largest and the first molars are the small-
est (e M2 > M1 > M3 for maxilla and M3 =
M2 » M1 for mandible). Generally, the first
maolars are the largest and the third molars are
the smallest in the series. The pattern observed
in this individual does not have any patholog-
ical significance; but more likely appears 1o be
of genetical nature.

As mentioned earlier, the dental elements
show a high degree of occlusal wear.

The maxillary central incisor shows wear
pattern of grade 5 (Smith, 1984). The lateral in-
cisors are slightly worn out and exhibit a hair
line of dentine exposure. The right side premo-
lars and molars show higher degree of attrition
than their left antemeres. First molar of the right
side has lost the enamel coaling completely ex-
posing the secondary dentine, grade 10, while
thee left first molar has dentine exposure on one-
fourth of its ccclusal quadrant, grade 5 (Scott,
1979). The second and third molars show rela-
tively less dentine exposure,

The mandibular teeth exhibit bilateral dis-
parity in attrition rates for anterior and posteri-
or teeth. Canine and premolars of the right side
are more worn out than the left. Molars of the
lefi side are more severely damaged than their
right antemeres, The gradation pattern of attri-
tion is given in table 2.

The enamel surfaces of three maxillary testh
show severe enamel chipping. The central in-
cisor has lost almost half of the ename] surface
on its lingual surface. The Left first and right

Table 2: Atirition gradation patiern for mandibular
teeth (afier Seoit, 1979)

Tawth Right Left
C 4 2
Pml 4 2
Pm2 5 2
Mi 10 B
b2 9 7
M3 3 i

second molars also exhibit enamel chipping on
the lingual surface,

The exposed dentine of the maxillary central
incisor might have been a locus for caries in-
fection. The right maxillary molar as well as
the right and left mandibular first molars (RM'
and RLM ) also exhibit initial stages of caries
formation in the area of dentine exposure.

The molar teeth have slight to moderate cal-
culus and plague formation, but the exact de-
gree of pathology cannot be determined be-
cause of calerete formation.

The science of dental pathology is defined as
a study of the origin, nature and causes of den-
tal diseases (Lukacs, 1989). [ is a valuable ool
to illustrate the complexities of bio-cultural (or
genetic-environmental) interactions in prehis-
toric human populations. It provides meaning-
ful data for reconstructing the general health
status of the population and decipherment of
the specific biological adaptations in response
to the cultural or ecological stresses. In the In-
dian context, the dental anthropological re-
search has a significant role in explaining the
biological implications of cultural change from
Tood-gathering to food-producing stage, How-
ever, such bic-cultural interpretations of dental
pathology are extremely sporadic in Indian an-
thropology.

Mosi of the teeth of this individual show
moderate to severe aitrition (Fig.®). Dental at-
trition is a gradual and regular loss of tooth sub-
stance as a result of natural masticaiion (Pin-
dborg, 1970). [t is a mechanical process which
reflects the dietary and occupation related hab-
its of the individual. If the *normal” rate of at-
trition is increased, it is termed ‘intensified’,
Such type of attrition of the occlusal surface
destroys the enamel exposing the underlying
dentine, a condition evident in this case. Den-
tal attrition is a well-known and most commaon-
ly reported phenomenon in majority of the skel-
etons from the archaeological sites. Most of the
young-, middle aged- and old-adulis generally
possess moderately or heavily worn teeth. In
such cases, secondary dentine, especially on
molar tecth, is often exposed resulting in oblit-
eration of ocelusal features.

Bilateral attrition disparity seen on the mo-
lars reflects the chewing habits of this individ-
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wal. Heavy wear on the lefi side indicates that
the individual had preference for left side in
maslicating food.

Attrition of anterior teeth, especially maxil-
lary incisors, can be attributed to culiure relat-
ed factors. The use of anterior teeth 1o hold
abrading instruments, such as pipe, or other
type of ohjects also results in an uneven or ab-
errant type of dental attrition, as seen in this
case, and is certainly not related to the chewing
habits of the individual. Occupations, such as
bamboo basket making, which require the fre-
quent use of anterior teeth can also cause simi-
lar type of attrition, a possibility that cannot be
ruled out in this case.

For holding objects in mouth generally right
side is preferred and it 1s related o handedness,
Since majority of the people are right handed,
there is more possibility of using right side of
the dentiticn for holding objects. More wear of
right side canine and premolars in this individ-
ual might be indicative of such preference,
Enamel chipping seen on the maxillary right
central incisor (RI') can also be attributed 1o
such occupational stress. Moreover, the lesion
is om the lingual aspect of this tooth which is
normally least affected by masticatory pressure,
On the other hand, enamel loss on left first and
right second molars (LM' and RM?) is related
to the frequency and kind of abrasives present
in the diet,

The high atrition coupled with tooth cracks
orenamel chips is generally attributed (o the in-
take of hard and unprocessed food which is
common in hunting-gathering communities.
The presence of finely ground abrasives in the
diet may also result in severe aurition, but with
relatively less enamel chipping. The early ag-
riculiurzl societies have this kind of occlusal
wear pattern indicating that food was pro-
cessed. The nature of chipping and altrition
shows that the population of 8. Pappinayakkan-
patti probably consumed both domesticated
and wild varieties of flora and fauna.

Besides masticatory and occupation related
loss of enamel, the other noteworthy patholo-
£y is the caries infestation on the maxillary right
first and mandibular right and left first molars
(RM'and RLM ).

Caries are defined as an infectious and trans-
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missible disease in which progressive destrue-
tion of tooth structure is initiated by microbial
aclivity on the tooth surface (Pindborg, 1970).
Food particles entrapped in the inter-cuspal fis-
sures of the tooth crown provide ideal micro-
environments for the reproductive and destruc-
tive activities of the acidogenic micro-organ-
isms. Increase in caries rate is roughly in pro-
portion to the increase of cercal carbohydrates
in the diet. Increased carious lesions in agricul-
tural populations are associated with a shift to
high carbohydrate diets and food processing
technigues. Consumption of porridges and oth-
er boiled foods, which are more sticky, are cer-
tainly cariogenic. Evidence of grinding imple-
ments and ceramics reported from contempo-
rary sites and references from the classical
Tamil literature (Singaravelu, 1966) indirectly
support the contention that food was processed
during the Iron Age,

Dental atrition, if moderate, often proves (o
be protective against caries infection, since it
resulis in the grinding of occlusal surfaces be-
fore dental caries can develop. It reduces and
remaoves the occlusal stagnation areas (hat are
generally predisposed 1o caries, If the wear is
severe destroying the enamel layer and expos-
ing the pulp cavity, caries gradually and effec-
tively destroy buccal moity of the crown and
penetrate deep into the denting or pulp cavity.

Amnother common irritant found in this spec-
imen is calculus deposition on the dental ele-
menls. Calculus and its precursor, bacterial
plaque, consists of a sticky coating including
protein, food particles, living and dead miero-
organisms. When plaque mineralizes, it be-
comes calculus and its occurrence can be found
on archaeological skelelal specimens as rela-
tively hard additions to the tooth surface usu-
ally at the margins of the gums. The role of cal-
culus in pericdontal discases is not clear. Nev-
ertheless, the presence of caleulus on dental tis-
sues is an imporiant factor to evaluaie the irri-
tation of gum tissue and also a possible cause
fior periodontal diseases. Cases of calculus dep-
osition are very commaon in archacological den-
titiomn. [t often coexists with severe attrition and
is related to poor dental hygiene.

The odontometric data is presented in table
3. Measuremenis are taken following a standard
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Fig. 8. Maxillury dentition, note puthologies on the right side

i
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Table 3 : Dental crown dimensions and indices

S R WALIMBE AND'V. SELVAKUMAR

Tonrh Side Crown dimensions

Crawn indices

M BL CA [ O
Maxalla
] R .14 T.29 60,94 11468 T.83
1z R 5,47 6,33 A9 102.21 .40
L G.44 642 4] 34 1003 643
C L T.14 B.45 60,33 B4 50 7.80
Pmil E T.07 416 64,76 7718 B.12
Pm2 K 6.93 912 63,20 7599 8.0
L (.99 918 G4, 17 To. 14 BO9
L] R 10,30 11,12 114,54 G363 1071
L 1029 11,18 115.04 G2.04 10,74
M2 B 1042 195 11410 w516 1065
L 10.35 10.03 114,16 93,83 165
M3 R Q.48 10,44 10419 45 50 1021
L 10,01 1035 103,64 96571 1018
Mardible
C R 651 7.38 45,04 8821 .95
L 6.67 7.3 49,29 Q0,26 T.03%
Pmil R 111 7598 56,74 &9, 10 T.E5
L .20 H.O0R 58,18 &9.11 764
Pma 13 T.dd 812 G041 91.63 1.78
L 751 E.28 G208 0,70 7.60
Ml R 10.97 10.65 11683 13,00 1LE]
L 1096 10,69 11716 102.53 1083
M2 R 1091 10.35 11292 10541 163
L 10,87 10,31 11207 10543 10.5%
M3 R 11.03 10,54 120.R% 100.64 11,00
L 1114 .59 121.31 102,30 10.02

methodology (Moorrees, 1957a, b; Wolpoff,
1971,

The masticatory area available on the molars
(i.e. Molar Crown Area, MCA) of the 5. Pap-
pinayakkanpatti individual is 683.41 mm®. The
value is calculated as the sum of cross-section-
al area of the crowns of upper and lower molar
teeth on one side of the dental arcade. It may he
mentioned that the dental size is directly pro-
portional to the type of food consumed and food
preparation technigues emploved. Mesolithic
populations which had hunting-gathering life
style have larger teeth than the farming commu-
nities who primarily consumed well processed
food rich in carbohydrate, The molar size of the
5. Pappinayakkanpati individual is less than
that of the Mesolithic Langhnaj (756.01), Bel-
lan Bandi Palassa (702.46) and Bagor (695.10)
or Chalcolithic Daimabad {726.23) or Meolithic
Mehrgarh (697,.74). The dental size of the
present individual is more or less similar to that

of the Megalithic population of Mahurjhari
{675.54) (Walimbe and Kulkarni, 1993).

DESCRIPTION OF POST-CRANIAL EL-
EMENTS

The post-cranial elements are moderately
built. Humerus exhibits septal aperture bilater-
ally. Radial wberosity is quite pronounced. The
femur is extremely robust with a prominent
greater trochanter and linea aspera. Femoral
head has a deep fovea capiris. The left femoral
shafi is weathered and post-mortem deformity
is evident. The tibiae have very sharp anterior
edge. Squatting facel is seen on the distal end
of the left side bone. Such additional articular
arga, o accommadate talus bone while squat-
ting, is commonly seen in prolohistoric popu-
lations as well as modern primitive groups and
this feature is related to the prevalence of squat-
ting habits, which probably indicates that the
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use of housechold furniture was not in vogue,
Table 4 gives metric data on post-cranial el-
EMENLs.

Tahle d : Osieomeiric data

Measurement Valwe
Righe Lt
Clavicle
Maximum length -— 146
Circumference af middle of bone — 17
Hamerus
Maximum lengih 313 —_
Maximum mid-shalt diameter L) 0
Mimimum mid-shai diameter 53 15
Least clicumference an mid-shaft L1 ¥
Uilna
Maximum leagih {272} 70
Physialagical kengih (2155) 154
baximum mid-shafl diameter I & I
Mimimuem mid-shaft diameler 13 13
Least circumference ap mid-shall 45 4t
Rading
Mazimuim leagth — 250
Maximum mid-shal diameter 15 15
Miminsum mid-shaft diameter Il I
Least cirgumference at mid-shaft 40 40
Femir
Maximum leagth (A700 (4T
Anterio-posterior diameter al mid-shafi iz 312
Woedin-laternl diameter ab sid-ahaf 28 27
Makimum diamseier ai hend 43 41
Circumference o mid-shafi 44 44
Sub-trochanteric anterio-posterior diameter 32 32
Sub-trochantene medio-lateral diameter 27 X7
Tibia
Maximum kengih 375 175
Anterio-posterion diameter at mid-shaly 3l o
Medip-lateral diameter al mid-shalt 22 22
Circumference ar mid-shafi Rik (B0
Fibla
Maximum bngth (365]
Adteris-posterior dinmeter 21 mid-shaft 13 14
Medio-lateral dizmeter a1 mid-shaft 1 1
Circumference at mid-shaft 37 37

Completeness of some of the long bones fa-
cilitates the stature estimation for this individ-
wal. Trotter { 1970) formulae suggested for
White males have been used for the calculation
of height, This individual is fairly tall with an
average height of 173.13 cm. The bone-wise es-
limation of stature is given in table 5. -

AGE ESTIMATION

The individual is in “difficult years’ for age

Table 5 : Stature sstimation
Boné Side Length {mm)  Stature {cm)

Humers R 335 173.63 & 405
Ulna R 272 17469 4 4.32
L 70 17395 2432

Radivs L 250 17351 24.32
 Femur R 470 173 £33N
L. 470 17327 3.7

Tihia B 5 173022137
L 75 173.12 £ 3.37

Fibula B 55 165 60« 339
Fem + Tib R B45 173142299
L B4S 173014 2299

Average 173.13

estimation. Epiphyseal fusion for all long bones
was complete well before the death, meaning
thereby that the individual was not younger than
25 years (Buikstra and Ubelaker, 1994), Heavy
encrustation precludes precise comment on the
progress of cranial suture closure. However, it
appears that the coronal and saginal sutures are
closed. The progress of sagittal suture closure
normally commences at around 20 years and
terminates by 30 vears of age. Most of the coro-
nal suture is completely closed at 32 years
(Stewart, [979), suggesting an age of above 32
vears for this individual. Molar teeth, including
the third molar, are heavily worn, suggesting
‘middle-age group” of this individual. Though
precise age af the time of death cannot be esti-
mated, a rough age bracket of 300 40 years can
bhe suggested.

SEXDETERMINATION

The individual represented is of male sex as
the seiatc notch is deep and narrow, The ro-
bustness exhibited in many of the features also
suggests the same. Robusticity of neurocranial
bones s evident in larger mastoids, prominent
glabellar and nuchal regions and deep glencid
frssa. Mandible is strongly built with a gonial
angle of 120, The pelvic features like deep ac-
etabulum, thick iliac erest and robust ischial
wberosity, and also the deltoid region of humer-
us, linea aspera and trochanter of femur and
anterior crest of tibia are prominent, indicating
maleness,

COMMENTS

Since only one individual is available for in-
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vestigation, no conclusions can be drawn about
the phenotypic affinities of the Iron Apge inhah-
itants of 5.Pappinayakkanpatti. However, it
might be noted that this specimen resembles in
some respects and differs in others, from the
male population reported from the Iron Ape site
of Adittanallur, which lies about 150 km south-
east of this site (Chatterjee and Gupta, 1963).
The Adittanallur specimens are characterized
by very long to moderately long crania, low and
vertical forehead, high vault, prominent supra-
orhital region, rectangular orbit, mesorhinae or
medium nose with a depression at the root and
marked alveolar prognathism. The 5. Pappi-
nayakkanpatti specimen is almost equally long
(180 mm, range quoted for Adittanallur is 195
to 171 mm with a mean value of 185.86 mm),
but the breadth dimensions of this skull are in
higher ranges. The broadest skull of Adintanal-
luris 136 mm (mean 130,57 mm) whereas the
specimen studied presently is 140 mm. Higher
values of breadth are also manifested in from-
tal-, mastoid-, bi-auriculare- and bi-gonial
breadth, The glabellar region is quite prominent
in the present specimen, but the degree of alve-
olar prognathism is only slight. The nose is
broad with a depression at the nasal root. Orbits
are rectangular, but slightly longer,

This individual exhibits certain similarities
with the Iron Age population of Kodumanal,
situated approximately 300 km northwest of the
site under discussion, studied by the lirst author
{in prep). In the robusticity expression and cran-
in-facial morphology, it resembles the Kodu-
manal male. [t may also be noted that yet an-
other male specimen form Kodumanal (Reddy
and Reddy, 1987) has much broader crania (in-
dex 75.84) than the Adittanallur male speci-
mens.

The degree of biological homogeneity of the
peninsular Iron Age (Megalithic) population
cannot be evaluated with certainty at this stage.
Anthropological data, whichis often fragmen-
tary in nature and limited in number, in isola-
tion will not be able to provide a complete an-
swer to this problem. However, it might be ahle
to provide a clearer picture, if supplemented by
archaeclogical daia. '

The Megalithic burial practice involves the
erection of variows types of monuments for the

S R.WALIMBE AND ¥V, SELVAKUMAR

dead. The burial types normally vary region to
region, The availability of raw material is an
important factor for such variations (Leshnik,
1974). For instance, in the deltaic regions of
Thanjavur and Tirunelveli where rocks are not
available, urns are the common mode of buri-
als. However, the availability of raw material
might not have always been the sole determi-
nant factor. In Madurai region while urn buri-
als with cairn-circle appendage are predomi-
nant, cist burials and menhirs also found in lim-
ited number. It is evident that there is a prefer-
ence for a specific type, though the raw mate-
rials suitable for the erection of other types are
also available, Insuch cases intra-culiural (eth-
nic?) differences might have played a signifi-
cant role in determining the burial type, Situa-
tion becomes more confusing, if culiural dif-
ferences are equated with hiological differenc-
s, The Iron Age people of Adittanallur and
Kodumanal are not much different biological -
Iy. However, at Adittanallur urn burials were
used for disposing their dead, while at Koduma-
nal cist monuments were erecled for the same
purpose. The adult specimen recovered from
the urn burial from 8. Pappinayakkanpaiti re-
sembles more with the cist specimens from
Eodumanal, rather than the Adittanallur ones
which are from urns. With the meager amount
of data available at hand, we are not in a posi-
tion 1o evaluate the differences, both culiural
and biclogical, existed among the populations
of Kodumanal, Adittanallur and 5. Pappinayak-
kanpatti. It appears that some kind of cultural
differences, which may not be discernible in
biclogical remains, must have existed within
the Iron Age population.

The individual under discussion is robust,
Robusiness is related o the degree of mechan-
ical stress on the body. Generally, mobile hunt-
er-gatherers are more robust and it can be in-
terpreted as a biological response to their rig-
orous life style and it implies high mechanical
stress. The settled agricultural populations are
not as robust as hunter-gatherers due to rela-
tively less mechanical stress as evidenced in
Chalcaolithic populations of the Deccan Plateau
{Walimbe and Tavares, 1996, In addition to the
life style, the type of food consumed (£, more
imake of animal proteins in Mesolithic popula-
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tions, as against the carbohydrate rich food of
agricultural populations), is also an important
factor in the expression of robusticity, The set-
tled Iron Age populations having mixed econ-
omy {hoth agriculiure and pastoralism) seem to
have consumed more proleins in the form of
milk and meat than the seuled farmers. For ex-
ample, the Mahurjhari population is more
strongly built than the Inamgaon population
which was primarily agrarian and relatively
more sedentary. 5 Pappinayakkanpatti popula-
tion must have engaged in dry farming, pasto-
ral activities and hunting gathering as well.
Robusticity of this individual probably reflects
his *not so luxurious” life style and mixed food
habits. The dental evidence such as, size of the
molar teeth, which is less than that of the Me-
solithic populations, the wear pattern associat-
ed with enamel chipping and caries infection
aleo indicates mixed food economy of the pop-
ulation.

It is important (o remember that a trauma
generally represents extrinsic influences on the
skeleton, resulting rom varied factors. Dynam-
ic siress fractures are the most common condi-
tion found in the skeletal record. The incidence
and location of dynamic trauma are greaily in-
fluenced by life siyle, gender and age. Hunicr-
gatherer populations have a different pattern of
traumatic condition than the sedentary farmers;
women generally differ from men; and children,
froam adulis.

The type of wound seen in this specimen is
more frequent in metal using communities.
This injury could have been caused by a sword
or an axe or other similar sharp and flat metal
weapon, most probably of iron.  Iron weapons
of numerous types and kinds have been report-
ed from the [ron Age burial sites of this region
which indicate the martial component of Tron
Agefolk (Leshnik, 1974). Though the possibil-
ity of an accident cannot be ruled out in this
case, itis relevantto highlight the ‘external” life
of early historic population depicted in the San-
gam literature (Singaravelu, 1966) which shows
thal inter-group rivalries were quite frequent
during this period. The injury under discussion
could have occurred due 1o such inler-group
rivalries. Rivalries were inttated by lifting en-
emy's cattle, and a fight follows when the of-

fended group defends its cattle, Those who lost
their life in such fights and during other hero-
1¢ deeds were honored by erecting memaorial
stones (Fajan, 1992),

ACKNOWLEDGEMENT

We appreciate the assistance provided by
Mr. Vishwanath Kamble and Ms. Shyamanjali
Mansingh in cleaning and restoration of the
specimen.

REFERENCES

Buiksira | E and Ubslaker D.H. © Stardards frr Date Col-
fecrinn From Human Skeletal Remains. Fayeneville:
Arkansas Archaeological Survey Research Series
Mo dd [ [904)

Chatterjes B K. and Gupta F. : Repord on the Adittanalior
Skults. Government of India, Delhi (1963,

Heltman M. . Kacial characteristics in the hueman denti-
tion. American Philossphical Saciery, Proceedings.
67 157-174 11283

Larson M A, : Denta! Murphelogy af the Grar Quivera Tn-
iy, Unpublished Thesis, Arizona Siale Universi
iy, Tempa { 1978)

Leshmik L., ; Ssuth fadian 'Megalivhie ' Burials: The Puan-
dukal Complex. Fronz Steiner Yerlag GmbhH, Wies-
baden (1974).

Lukacs 1 K. ; Dental Falazopathology: Methods lfor Recon-
structing Dietary Pallerns, pp. 261 -85 1n ! Reconsiruc-
sivan eaf Life Frean the Skeferon, MUY lscan and K. A R,
Eennedy {Eds 3, Alan Liss, Mew York (198%),

Martin B. and Saller. K. Lehrbuck der Anthropugie. Band
| Gustav Fisher Werlog, Stuttgart (1957).

Maoorrees CF A, The Alewe Desririon; A Correlarive
stiedy aof Drerval Characrerisiios in Eskmoid People.
Horvord University Press, Cambridge, Mass.
{195Ta)

Moorrees C.F A, - Mesiodistal Crown diameters of the de-
ciduous and permanent testh in Individuals. £ Den-
1l Revearch, 36 39-47 (195Th).

Chenteking B, @ Skelewal Remaine form Prince Willian
Sound, Alaska Am. J Phy, Amthrop., 3 (1-2-3) 57-
D, 1 17-2060, 122-312 (1945),

Ortner D 1 and Pulschar, WG Idensiffcanion of Partho-
logical Conditions in Haman Skeletal Remaias,
Smithsonian Instiution, Washinguon, DUC. (198 1),

Pindborg 1.0, @ Parckedogy aof the Dearal Hard Tissues.
Munksgoard, Copenhagen {1970),

Rajan K. : Memorial Stones in Tamil Nadu, pp. 251-269.
I New Teends in Tndian Art and Archaeology.
SR Ruw Fork Bietk Doy Felivitation Velume and
B.LU. Nayak and M.C. Ghosh (Eds. ), Aditya Prakas-
han. Mew Delhi {1992}



34

Ramachandran K.5_ : Archaeolegy of Soutk Tadia - Taail
Hadu. Sundeep Frakashan, New Delhi { 1980)

Reddy % Rami and Reddy, B K. Chandrasekhar - Homan
Skebetal Remains from Kodumanal, Tamil Mada: A
Craniomeiric Study. Towl Cividizanon, $:000-117,
{I15RT).

Roberts C A, and Manchester, K. © The Archaenlogy of
firease. Alan Sution Publishing Lid., lthaca, N.Y.
{1995},

Scott E.C.; Dental Scoring Technigue. Am. J. Ply. Asi-
thrap, 34203218, (1979),

Singarawelu 8. Socled Life of vhe Tumails: The Classical
Periad, University of Malaysia, Keala Lumpur
[ 1566)

Smith B.H. : Patterns of Molar Wear in Hunter-Gatherers
anid Apriculturalists, Am. & Phy. Anthrop, 63 39-58
[ 1584).

Stewan T3 : Exxentials of Forengic Arthropalogy, ©,
Thomas, Springfield, Hlinois (1979},

Trodter M. : Estimadion of Stature From Intace Long Limb

S R WALIMBE ANDV, SELVAKUMAR

Bones, pp. T1-83. In . Personal Identification in
Muss Disasters, T.D Stewart, (Ed, ), Smithsonian In-
stitution, Washington, [.C. {19700

Walimbe 5 R. and Kulkarni. 5.5, ; Bindogical Adapra-
tiens in Himan Dentition: An Odontamereic Sty
nr Living ard Archasological Populations in In-
dia. Decean College Research Institute. Pune
(19531,

Walimbe 5. R and Tavares, A, Evolving trends in skele-
ial biclagy in the Indion Sub-cominent: A case study
on the incipient agriculiural populations of Deccan
Plateaw, pp. 515-529. In : Quarernary Environments
and Gepprchoeotogy of India: Excayr in honowr of
Prof 5.N Rajperw., 5. Wadia. R Koriserar and
V.5 Kale (Eds.), Geological Soclety of India, Banga-
lore Memoir 32 (1996).

Walimbe 5. R, (in prep. ) Kodumamal Skeletal Bemaing:
Morphomeltic Assessment,

Wolpoff, M.H._ : Merric Frends in Hominid Denral Evoli-
fivn, Case Wesiern Reserve University, Studies in
Anthropology, Cleveland (1971





