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Mandibular Molar (M1, M2 and M3) Crown Morphometrical Variations
from Prehistoric Human Population to Present-Day Sri Lankans
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SUMMARY: Teeth serve as invaluable sources of information in forensic and archaeological studies for understanding past human
populations. Their morphological and morphometric variations, along with sexual dimorphism, provide insights into evoartbnary
population differences. The present research aimed to evaluate the variability and indices of mandibular molar crowns;-siasbisl 1
(M2), and third (M3) molars—among prehistoric humans (dating from approximately 5,000 to 36,000 BCE) and present-day &ri Lankan
The study analyzed mandibular molar teeth from eleven prehistoric adult mandibles (five male and six female) and 80 rolar teeth
modern Sri Lankan individuals. Two major crown diameters—bucco-lingual (BL) and mesio-distal (MD)—were measured using a digital
vernier caliper accurate to 0.01 mm. Using these dimensions, crown index (Cl), crown area (CA), and crown module (CM)latext calc
Results revealed that, among prehistoric males, the right first molar (M1) had the largest BL and MD diameters comparetiM8M2 a
teeth, showing a decreasing trend from M1 > M2 > M3 on both sides. Similarly, crown area, crown index, and crown modukrealues
highest for the right M1 molar. Overall, prehistoric male mandibular molars showed greater MD, BL, CA, CI, and CM valhesehan t
modern Sri Lankans. Statistically significant differences (p < 0.005) were observed in the right M2 and left M3 molatarfi@reales
compared with present-day individuals. In females, the right M3 molar of prehistoric mandibles also showed significantigl héghgr
< 0.005) than modern counterparts. These findings indicate a clear reduction in molar crown size and indices from mrehéegent t
day Sri Lankans, suggesting evolutionary or environmental influences on dental morphology across millennia.

KEY WORDS: Mandibular molar teeth; Prehistoric humans; Morphometry; Present- day Sri Lankan population.

INTRODUCTION

Teeth are a valuable source of information for studies opopulations (Gémez-Roblest al., 2015) and dental
past extinct human populations as their preservation variability among present-day humans and extinct humans
unique due to its hard tissues such as enamel, dentine, éBicbok et al, 2009). The study of molar teeth's size, shape,
cementum (Gomez-Roblest al., 2015). In physical and structural characteristics is known as molar dental
anthropology, teeth have been examined using a varietyrnbrphometry. Many studies have shown that dental
approaches, including the estimation of age at deattorphology and morphometry are significantly influenced
(Bertrandet al,, 2019), the use of dental wear and calculusy genetic, environmental, and epigenetic variables (Farzin
as bioindicators of diet (Cummings al, 2018), cultural et al, 2020).
changes (Smith-Guzmaéat al, 2020), dental pathologies
(Wasterlainet al, 2020), and linear measurements of tooth In order to comprehend evolutionary relationships,
crowns employed to evaluate sexual dimorphism ambpulation dynamics, and the diets of ancient humans and
morphometrical variations in both extant and extinct humasther hominins, molar dental morphometric analysis in
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prehistoric contexts entails examining the size, shape, afodsilization, which provides stronger evidence and more
proportions of teeth, especially molars (Faetial, 2020). support for in-depth study.
This kind of analysis quantifies and compares dental traits
using a variety of techniques to identify trends of variation According to Kennedyt al. (1987), the best and
and divergence throughout time. In order to generatenzost complete hum an skeletal record sequence in South
digital representation of the shape of teeth and enabsia may have been found in the prehistoric human
statistical analysis of shape variations, geometrigkeleton remains that were excavated from Sri Lanka.
morphometrics uses landmarks and semi-landmarks on theman dental remains among the skeletal remains have
occlusal surface of teeth. been discovered at prehistoric sites located in several
climate zones of Sri Lanka (Kenneay al., 1987;
Molar dental morphometric analysis in prehistorid®eraniyagala, 1988) Belilena-Kithulgala (12,000 BP and
contexts involves the study of the shape, size, ar2¥00 BP), Belilena-Athula (27,000 BP-3,000 BP),
proportions of teeth, particularly molars, to understanBatadombalena - Kuruwita (31,000 BP, 28,500 BP, and
evolutionary relationships, population dynamics, and th5,000 BP), Bellanbandi Palassa (6,500 BP), Alu Lena
diets of ancient humans and other hominins (Gémeg0,500 BP), Miniatheliya (3,600 BP), Pellemalala (3,000
Robles,et al, 2015). This type of analysis uses variou8P), and other prehistoric sites are among them (Kennedy
methods, including geometric morphometrics, to quantifgt al, 1987; Deraniyagala, 1988; Kanthilatkaal, 2012;
and compare dental features, revealing patterns of variatiGhandimalkt al, 2019).
and divergence over time. Geometric morphometrics
utilizes landmarks and semi-landmarks on the occlusal Bellanbandi Palassa, known as an open-air
surface of teeth to create a digital representation of th@rehistoric site, is located in wet climate zone in the
shape, allowing for statistical analysis of shape differenceRathnapura district of the Sabaragamuwa province in Sri
Classic morphometrics include measurements like cutpnka. Numerous human skeletal remains, including 13
areas, angles, and occlusal polygon area are used to comparéls, were discovered at the site. The term "Balangoda
tooth morphology, particularly between different hominirMan," which refers to the prehistoric people that lived in
species and populations. Allometric analyses examine t8ei Lanka, may be studied largely from these
relationships between different molar sizes and proportioskeletal remains (Deraniyagala, 1988; Kanthilatha).,
within a population or lineage (Gémez-Robktsal, 2015). 2012). The ancient shell midden site known as Pallemalala
is located in the Hambantota district of the southern
Most studies of the tooth crown size variability ofprovince, which is in the dry climate zone of the Sri Lanka.
molar teeth are based on the measurement of the mesiodigtaile doing archaeological research, the Postgraduate
(MD) and bucco-lingual (BL) diameters (Ciorpac-Petrarinstitute of Archaeology at the University of Kelaniya
et al, 2020; Yooet al, 2016), although other alternativediscovered these Mesolithic bones. The remains, which
measurements have been reported (Hillsbal, 2005). included 233 distinguishable human bones, were examined
Due to their sexual dimorphism and resistance tand revealed evidence of at least seven individuals
postmortem alteration process, teeth, by crown dimensiofRanaweera & Adikari, 2022). A prehistoric cave site called
are essential in assessing human evolutionary affinitieBelilena Kithulgala is situated in the wet zone of the
population variations when other skeletal parameters afegalle district in the Sabaragamuwa province. The
not reliable (Ciorpac-Petraret al., 2020). Although location contains the ten skeleton remains. Kene¢dy
odontometric research was carried out in dental remai(tl987), claim that the oldest human remains found in
found in extinct human populations, those that lived iBelilena date back to the archeological layer that is 16,000
different prehistoric time durations in Sri Lanka, there argears old. Batadombalena Kuruwita, a well-known ancient
no reported studies to determine the variations of molaave site, is located in the Rathnapura district of
crown morphometry among prehistoric extinct humans arf®@hbaragamuwa province, which is the wet zone of the
present-day Sri Lankans. country 1981, skeleton fragments of adults and children
were found during excavations at Batadombalena. These
The prehistory of Sri Lanka spans the Palaeolithicemains are believed to represent the Balangoda Man, an
Mesolithic, and early Iron Ages and begins around 125,0@Xtinct hominid species that lived only in Sri Lanka
YBP (years before the present) and may extend up ({€ennedyet al, 1987). In the intermediate zone of Potana,
500,000 YBP (Deraniyagala, 1988). Despite the fact th&igiriya, an ancient cave site in the Matale district of the
the prehistoric human bones discovered in Sri Lanka a@entral province, two full human skeletons and one
approximately 40,000 years old, the skeletal remains froimcomplete skeleton belonging to a single individual have
34,000 years and later are more complete and have belteen identified (Chandimat al, 2019).
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Several morphological and morphometricafragmented mandibles found in Shell midden prehistoric
studies have been conducted to determine the crosite Pallamalala,
dimensions and indices of morphological variations of
dental remains excavated from these prehistoric sites The predetermined sex of each prehistoric
Batadombalena, Belilena, Bellanbandi Palasseandible was once again confirmed by comparing the
Pellamalala, Potana by Kenneday al. (1987), morphological characteristics of the mandibles included
Deraniyagala (1988), Kanthilathet al. (2012), in the study with published standard sex-determining
Rannaweera & Adikiari (2022) and Chandinedlal. morphological traits of male and female mandibles, such
(2019), respectively. However, the morphometry adis the mandibular angle, gonion morphology, and chin
mandibular molar morphometry of prehistoric skeletahape, as described in Bass (2005).
remains in Sri Lanka have been studied, and there were
no any comparative studies done to determine similarities =~ Mandibular molar teeth were selected for
and variations among extinct populations that lived imeasurement only if they were morphologically usual,
different prehistoric sites in Sri Lankans. Morphometryot noticeably affected by attrition, caries, or resto ration,
of molar dental remains of ancient humans and modeaind were fully erupted to the occlusal plane. Two
molar dental morphometries have been extensivefyaximum crown diameters of BL and MD were taken
compared as well the dental variability between ethnicsing a digital vernier caliper recorded to the nearest 0.01
groups globally (Broolet al, 2009; Gémez-Roblest millimeter. The MD diameter was taken as the maximum
al., 2015). However, there is no reported evidence width of the tooth crown in the mesio-distal plane while
determine the mandibular molar dental morphometricBIL diameter was taken as the widest point of the tooth
variations between prehistory and present-day Smown in the bucco-lingual plane, perpendicular to the
Lankans to determine the population affinities based &D (Bass, 2005) (Fig. 1). The crown index (CI) (Cl =
molar dental morphometry. Thus, the objective of thiBL diameter x 100/MD diameter), the crown area (CA)
study was to compare the molar crown morphometry a@A = BL diameter x MD diameter) and crown module
indices of the prehistoric mandibular molar dentalCM) (CM = MD Diameter + BL Diameter) / 2) were
remains discovered at prehistoric sites of Batadombalenagd to characterize the overall crown size (Bass, 2005).
Belilena, Bellanbandi Palassa, Pellamalala, and Pot~—~ Mesial
Sri Lanka antiquity ranged from 5,000 to 36,000 B( o 9 — —gEr—
with present-day Sri Lankan with reference to firs H
second and third molar time

&
MATERIAL AND METHOD
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Buccal g Lingual

Adult molar teeth (M1, M2 and M3) of 80 dry
human mandibles of present-day Sri Lankan were tal
to the study. The sex and the age at death of sele«
mandibles were recorded by observing the data bas:
the department and sex and age were further confirn
by following the morphological sexual dimorphism an
dental attritions over the molar teeth described in in Be
(2005).

-

v IR

Distal

A

Fig. 1. Anatomical landmarks of BL diameter and MD diameter.

In this study, mandibular molar teeth available i\ Buccal lingual (BL) diameter; B. Mesial distal (MD) diameter

eleven dry adult prehistoric mandibles—five male and

six female—that were dated between 5,000 and 36,000 A single observer carried out all measurements,
BCE were included into the study. The study compriseshch measurement was taken three times of each molar
mandibular molar teeth available in five mandibles foungoth, and the mean values were taken for analysis. The
at Bellan-bandi Palassa ((6,500 — 10,000 BP), twaeasurements and indices of each molar tooth of
mandibles found from the prehistoric site Batadombalenasehistoric population were compared with the
Kuruwita (36,000 BP), one mandible found in prehistoricorresponding measurements and indices of the present-
site Belilena Kithulgala (16.000 — 30,000BP). twalay Sri Lankans according to sex, by using SPSS 23.0
mandibles from prehistoric site Potana (6,000 BP) an@rsion. Means were calculated and the comparisons were
mandibular dental remains belonging to severalone using the independent samples t-test.
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RESULTS of each tooth of each sex for each side of the body were
statically analyzed by using SPSS version 23.0.
Adult molar teeth (M1, M2 and M3) of 37 femaleComparison of the measurements and indices of Molar 1,
dry mandibles and 43 male mandibles were identified Molar2, and Molar3 were done in ancient and modern teeth
the collection of 80 dry human mandibles of present-dageparately using One-way Anova test.
Sri Lankan following the sex determining characteristics
described in Bass (2005). The sex of prehistoric mandibles  The BL diameter and MD diameter of right first
was confirmed by following the same procedure describedolar (M1) of male prehistoric population is larger
in Bass (2005). Five male and six female prehistorimcompared to M2 and M3 molar teeth and mean BL diameter
mandibles were identified (Fig. 2). The teeth were analyzésreduced from M1> M2 > M3 among male prehistoric
separately according to sex. The mean standard deviatiomandibular molar teeth (Table ). Same pattern of reduction
of MD diameter in left mandibular molar teeth
Table I. Comparison of measurements and indices of the male right and (B#Ll>M2>M3) was identified in the prehistoric

mandibular molar teeth of prehistoric population. male as well. The crown area/crown index/
Right M1 Right M2 Right M3 P-Value crown module of right first molar (M1) is larger

MD 10.48 £0.35 10.30+0.52 9.68 P=0.286 compared to M2 and M3 molar teeth of left and

BL 10.49+0.74 10.46+£0.71 10.55 P=0.985 right side of the prehistoric man

Area 109.99 +9.44 108.91 +10.49 102.12 P=0.770

Index  100.30 +7.24 97.76 +7.15 91.75 P=0.544 The BL diameter and MD diameter of

Module  10.48 £0.44 10.43+0.50 1011 P=0.773 fight first molar (M1) of prehistoric female is

s 'Iifég/'il o '-f(f)tz'\gzm > '-elftl'\g P‘\ﬁgim larger than that of M2 and M3 molar teeth and

. -_— . . L . . - . H 1 > >
BL 10.91 +1.93 10.03+1.17 11.37 P=0.530 MD diameter is reduced from M1> M2 > M3

among female prehistoric mandibular molar teeth

Area 12897 +41.80  103.10+11.61 128.13 P=0.413 ;
Index  107.06 +2.74  103.64+12.70 99.12 p=0.935(1@ble Il). The crown area/crown index/crown

Module 11.28 +1.84 10.15 +0.56 11.32 p=0.411 Module of right first molar (M1) is larger
compared to M2 and M3 molar teeth of right

side of the prehistoric female.
Table Il. Comparison of measurements and indices of the right and left female

molar teeth in prehistoric population. The BL diameter and MD diameter of
Right M1 Right M2 Right M3 P-Value right first molar (M1) of present-day male Sri
BL 10.270.34 10.42:0.07 9.31:0.57 P=0.468 teeth and BL diameter is reduced significantly
pLoToRl Momad eewwm 0rom Mi> e > M among presentazy
Index .85+3. .04+2. 2114, =0. .
Modul 10.67+0.24 10.47+0.21 9.73+£0.39 P=0.536 mandlbulgr molar teeth (Table .I)' Same_ pattern
of reduction of BL and MD diameter in left
Left M1 Left M2 Left M3 P-Value .
MD 10.75%0.30 9.89 11.96 p=0.23¢ Mandibular molar teeth (M1>M2>M3) was
BL 0.6940.78 9.72 0.84 p=0.0gs ldentified in the present-day male_Srl Lankans
Area 08.65+14.91 96.13 117.68 p=0553 as well. The_ crown area/crown |n<_jex/crown
Index  104.68£3.27 101.74 12154 p=0.037 Module of right first molar (M1) is larger
Modul 9.91+0.76 9.80 10.9 p=0.554 compared to M2 and M3 molar teeth of left and

Fig. 2. Prehistoric Mandibles found in Sri Lanka. A. Potana, Sigiriya; B. Bellanbandi Palassa; C. Bellanbandi Ii;alassa '
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right side of the male present-day Sri Lankans and croweparately done. When the mean measurements of MD,
areal//crown module reduces significantly fronBL, crown area, crown index and crown module of male
M1>M2>M3 in present-day male mandibular molar teetprehistoric right molar teeth (M1, M2, M3), are compared
of both right and left side (Table IlI). with present-day male Sri Lankans respective teeth, the
mean of MD, BL, crown area, crown index and crown
The BL diameter and MD diameter of right firstmodule of male prehistoric mandibular M1, M2 and M3
molar (M1) of present-day female Sri Lankan is largaeeth is larger than that of the present-day Sri Lankans.
compared to M2 and M3 molar teeth and BL diameter Ehe mean values of each studied parameter of M2 molar
reduced significantly from M1> M2 > M3 among presenttooth of prehistoric mandible is significantly (<0.005)
day mandibular molar teeth (Table 1V). Same pattern bigher than that of present-day Sri Lankans except for
reduction of BL and MD diameter in left mandibular molacrown module. (Table V).
teeth (M1>M2>M3) was identified in the present-day male
Sri Lankans as well. The crown area/crown index/crown When the mean measurements of MD, BL, crown
module of right first molar (M1) is larger compared to M2area, crown index and crown module of male prehistoric
and M3 molar teeth of left and right side of the mal&ft molar teeth (M1, M2, M3) are compared with present-
present-day Sri Lankans and crown area//crown moduday Sri Lankans respective teeth, the mean of MD, BL,
reduces significantly from M1>M2>M3 in present-daycrown area, crown index and crown module of prehistoric
male mandibular molar teeth of both right and left side.mandibular M1, M2 and M3 teeth is larger than that of the
present-day Sri Lankans. The mean values of each studied
Comparison of measurements and indices of thmarameter of M3 molar tooth of prehistoric mandible is
male right mandibular molar teeth (M1, M2 and M3) osignificantly (<0.005) higher than that of present-day Sri
ancient teeth and present-day Sri Lankan teeth wdrankans except for crown module. (Table V).

Table Ill. Comparison of measurements and indices of the male right and left molar teeth in

When the mean
present-day Sri Lankans.

measurements of MD, BL, crown

MD 15 iz?st] t+l\3143 sF; iz?gt+Nc|J251 Rs;gg;ﬂsos P-F\>/?(I)u§17 area, crown index and crown
BL 10.35 % 0.56 9.40 + 0.56 9.39+0.35 p=00p4 Module of prehistoric molar teeth
Area 108.06 + 7.81 89.47 +9.98 87.61+10.71 P=0.002 (l\:lg-’sgﬂr?t’-'\éli) aregﬁmpﬁ;e:k":;i
Index 99.30 + 6.37 99.05 + 2.30 08.98 +8.82 P=0994 P -day
Module 10.39 +0.37 9.44 + 0.52 9.77 + 0.55 p=0002 'espective teeth, the mean of MD,
Left M1 Left M2 Left M3 P-Value BL, crown area, crown index and
MD 11.150.44 10.27%0.58 8.98£0.35 P=0000 Crown module of prehistoric
BL 10.77 +0.50 9.69 + 0.41 9.47 +0.30 P=0.000 mand{bular M1, M2 and M3
Area 120.32 +9.35 99.56 + 6.62 85.03 +2.83 P=0000 teeth is larger than that of the
Index 96.68 +3.71 94.62 + 7.05 105.65 + 6.72 P=0.137 present-day Sri Lankans (Table
Module 10.96 + 0.42 9.98 +0.33 9.22+0.15 P=0.000 VI).

Table IV. Comparison of measurements and indices of female right and left molar teeth

present-day molar teeth.

The same mean value
duction pattern for MD, and BL
lameters, crown area, crown
index and crown module of left

Right M1 Right M2 Right M3 P-Value )
MD 11.000.19 10.770.28 9.750.78 p=0.452 (M1>M3>M3) molar teeth in
BL 10.1941.29 10.02+0.02 9.460.29 p=0.4g2 Prehistoric mandibles and
Area 112.23+15.51 107.96+3.20 92.39+10.32 p=0.597 Present-day Sri Lankans
Index 95.32+12.97 93.02+2.24 97.16+4.77 P=0.054 Mandibles were found as right
Module 10.59+0.71 10.39+0.15 9.60+0.54 P=0.580 Side teeth. The mean values of

Left M1 Left M2 Left M3 P-Value each studied parameter of left M3
MD 10.71+0.58 9.77+0.19 9.21+0.12 P=0.668 molar tooth of prehistoric
BL 10.46+0.36 9.65+0.29 9.35+0.10 P=0.383 mandible is significantly
Area 109.2348.79 96.40+4.78 86.18+2.09 P=0.558 (<0.005) higher than that of
Index 100.26+1.02 100.85+1.06 101.44+0.32 P=0.980 present-day Sri Lankans (Table
Module 10.44+0.42 9.81+0.24 9.240.112 P=0.545
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Tooth Measurement Mean Present-day Sri Lankans Mean Prehistoric populations
Right M1 MD (mm) 10.43+0.43 10.48 £0.35 0.842
BL (mm) 10.35+0.56 10.49 +0.74 0.686
Area 108.06 +7.81 109.99+9.44 0.673
Index 99.30 +6.37 100.30+7.24 0.782
Module 10.39 £0.37 10.48 +0.44 0.675
Right M2 MD (mm) 9.49+0.51 10.30 £+ 0.52 0.020
BL (mm) 9.40 + 0.56 10.56 +0.71 0.007
Area 89.47 £9.98 108.91 + 10.49 0.006
Index 99.05 +2.30 97.76 £7.15 0.638
Module 9.44 +0.52 10.43 +0.50 0.007
Right M3 MD (mm) 9.03+1.08 9.68 0.617
BL (mm) 9.69 £ 0.35 10.55 0.073
Area 95.61 +10.71 102.12 0.598
Index 98.98 +8.82 91.75 0.482
Module 9.77 £ 0.55 10.11 0.592
Left M1 MD (mm) 11.15+0.44 11.66 £1.76 0.419
BL (mm) 10.77 £ 0.50 10.91 +1.93 0.840
Area 120.32+£9.35 128.97 + 41.80 0.542
Index 96.68 +3.71 107.06 + 2.74 0.007
Module 10.96 + 0.42 11.28 +1.84 0.609
Left M2 MD (mm) 10.27£0.58 10.28 +0.12 0.986
BL (mm) 9.69+0.41 10.03 £1.17 0.520
Area 99.56 +6.62 103.10+11.61 0.540
Index 94.62 +7.05 103.64 +12.70 0.171
Module 9.98+0.33 10.15 £ 0.56 0.544
Left M3 MD (mm) 8.98+0.35 11.27 0.030
BL (mm) 9.47 +£0.30 11.37 0.032
Area 85.03 +2.83 128.13 0.006
Index 105.65 £6.72 99.12 0.489
Module 9.22+0.15 11.32 0.007

Table VI. Teeth dimensions (BL & MD diameter) crown area, crown index ad crown module of

female mandibular teeth of prehistoric and present-day Sri Lankans.

Molar Measurement Mean Present-day Sri Lankans Mean Prehistoric populations
Right M1 MD (mm) 11.00+0.19 11.0740.27 0.736
BL (mm) 10.19+1.29 10.27+0.34 0.926
Area 112.23+15.51 113.70+5.14 0.884
Index 95.32+12.97 107.85+3.94 0.185
Module 10.59+0.71 10.67+0.24 0.875
Right M2 MD (mm) 10.53+0.05 10.5310.35 1.000
BL (mm) 10.02+0.02 10.42+0.07 0.018
Area 107.96+3.20 109.73+4.42 0.693
Index 93.02+2.24 101.04+2.70 0.084
Module 10.39+0.15 10.47+0.21 0.719
Right M3 MD (mm) 9.75+0.78 10.1540.21 0.559
BL (mm) 9.4610.29 9.72 0.605
Area 92.39+10.32 94.60+7.92 0.833
Index 97.16+4.77 109.21+4.44 0.121
Module 9.60+0.54 9.73+0.39 0.817
Left M1 MD (mm) 10.71+0.58 10.75+0.30 0.929
BL (mm) 10.20 10.2040.42 1.000
Area 109.23+8.79 98.65+14.91 0.421
Index 100.26+1.02 104.68+3.27 0.151
Module 10.44+0.42 9.91+0.76 0.427
Left M2 MD (mm) 9.77+0.19 9.89 0.709
BL (mm) 9.65+0.29 9.72 0.070
Area 96.40+4.78 96.13 0.970
Index 100.85+1.06 101.74 0.620
Module 9.81+0.24 9.80 0.973
Left M3 MD (mm) 9.21+0.12 11.96 0.003
BL (mm) 9.35+0.10 9.84 0.050
Area 86.18+2.09 117.68 0.006
Index 101.44+0.32 121.54 0.000
Module 9.2+0.112 10.9 0.006

P value

P value
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DISCUSSION

This study explores the dental morphometricgbopulation in Sri Lanka may not radically different from
variations of permanent molar crown diameters (MD/BLjhe present-day hominids.
crown area, crown index and crown module in prehistoric
human populations those lived in Sri Lanka (around 5,000- The second molar teeth of early hominid are larger
36,000 BCE) and the present-day Si Lankans. In thisnong other molars which may be due to their dietary
research, the molar teeth M1, M2 and M3 have beelemands, and molar functions. Early hominins consumed
subjected to linear measurements of tooth crown ((MD{pugh, fibrous, and abrasive foods, like raw meat and hard
and (BL)), along with three indexes (crown area, crowplants, which required significant chewing power and
index and crown module). strong teeth. The second molar, being located further back
in the jaw, was subjected to the highest chewing forces as
The study of the morphometry of the mandibulathe food was crushed and ground. Its large size and thick
molar teeth is utmost important in identifying evolutionargnamel provided the necessary structural integrity to
changes as well as sexual dimorphisms (Betag 1987). withstand the mechanical stress of these diets (Aetrads
The results of the present study show that the BL diame2915).
and MD diameter of right first molar (M1) of male
prehistoric population is larger compared to M2 and M3 Petraruet al. (2022) reported that the crown
molar teeth and mean BL diameter is reduced from MIdimensions of the M2 molar crown variability in
M2 > M3 among male prehistoric mandibular molar teetarchaeological human populations from Prehistory
(Table 111). Same pattern of reduction of MD diameter ifjChalcolithic and Bronze Age, ~ 5000-1150 BCE) and
left mandibular molar teeth (M1>M2>M3) was identifiedMiddle Ages (13th-17th centuries) discovered in sites from
in the prehistoric male as well. The crown area/crowNorth Eastern Romania. The mean MD and BL diameter
index/crown module of right first molar (M1) is largerof M2 molar teeth (BL =9.42 mm in females and 9.72 mm
compared to M2 and M3 molar teeth of left and right sid@ males; MD = 10.10 mm in females and 10.43 mm in
of the prehistoric man (Table ). males) is smaller than that of extinct prehistoric humans
in Sri Lanka in the current study (Right MD 1080.52
The BL diameter and MD diameter of right firstin male, Right BL 10.5& 0.71 in male, Left MD 10.28
molar (M1) of prehistoric female is larger than that of M®.12 in male, Left BL 10.0% 1.17 in male, Right MD
and M3 molar teeth and MD diameter is reduced from M130.53t0.35 in female, Right BL10.4®.07 in female)
M2 > M3 among female prehistoric mandibular molar teeth
(Table 1I). The crown area/crown index/crown module of When the mean measurements of MD, BL, crown
right first molar (M1) is larger compared to M2 and M3rea, crown index and crown module of male prehistoric
molar teeth of right side of the prehistoric female. right molar teeth (M1, M2, M3) are compared with present-
day male Sri Lankans respective teeth, the mean of MD,
This result revealed that crown size decrease®l, crown area, crown index and crown module of male
gradually from the first to the third molar teeth, and thprehistoric mandibular M1, M2 and M3 teeth is larger than
mesiodistal crown width was larger than the buccolingu#hat of the present-day Sri Lankans. The mean values of
crown width for all molar teeth examined beside the serach studied parameter of right M2 molar tooth and left
M3 of prehistoric male mandible is significantly (<0.005)
In the literature it was reported that the seconkigher than that of present-day Sri Lankans except for
molars were the largest among the molars in the eadyown index (Table V).
hominins who lived in Africa, with some of the earliest
potential hominins like Sahelanthropus and Orrorin dating When the mean measurements of MD, BL, crown
back 6-7 million years ago, followed by Ardipithecus (5.8area, crown index and crown module of female prehistoric
4.4 million years ago), and then the Australopithecines (dft and right molar teeth (M1, M2, M3) are compared with
million to 2.5 million years ago). (Kurniawan et al., 2022)present-day Sri Lankans respective teeth, the mean of MD,
The results of this study are in contrast with the literatuil, crown area, crown index and crown module of
statement and this study results show that the crown apahistoric mandibular M1, M2 and M3 teeth is larger than
is higher in M1 than that of M2 for both sexes. As thighat of the present-day Sri Lankans. The mean values of
study employed prehistoric extinct human in Sri Lankeach studied parameter of right M3 molar tooth of female
represented by around 5,000 to 36,000 BCE mandibularehistoric mandible is significantly (<0.005) higher than
dental remains. Therefore, tooth size of prehistoric extintttat of present-day Sri Lankans (Table VI).
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Several comparative studies on metrical andf prehistoric population in this study in comparison with
morphological studies on molar teeth around the gloltee data obtained for the dental samples from present-
revealed that tooth dimensions reduce from thaay Sri Lankans.
prehistoric, medieval, and historic to the present-day
populations (Bracet al, 1987). In this study it was found This paper approached dental measurements and
that reduction of molar crown dimensions and indiceadices in Sri Lankan prehistoric human populations and
from prehistoric population to present-day Sri Lankangresent-day Sri Lankans in order to assess mandibular
Same molar crown reduction pattern (BL & MD) of M2M1, M2 and M3 molar crown variability. The results of
molar was reported by in samples from Mesolithicthis study show a greater variability in the prehistoric male
Neolithic to Middle Ages from Serbia (Pajevic & Glisic,and female M1, M2 and M3 teeth compared to present-
2017). day Sri Lankans, in mandibular molars (MD and BL

variables, crown area, index, module). In the mandibular

Romanian study shows that the mean of BL anmbale right M2 and left M2 teeth, significant statistical
MD diameter of mandibular M2 in prehistorydifferences were obtained between the prehistoric and
(Chalcolithic and Bronze Age, ~ 5000-1150 BCE) is bipresent-day Sri Lankans (MD & BL variable and CA and
larger than that of mandibular M2 in Middle Ages (13throbustness variable).
17th centuries). It was further reported that there are no
any significant differences of mean values of dimensions Prehistoric human molars were generally larger
between two population groups (Petratual, 2022).  and more robust than those of modern humans, reflecting
Interestingly, same study results show that the Bdiets that required heavy chewing of tough foods. The
diameter of the maxillary molar increases from prehistorehistoric population that lived in different location of
to the Middle Ages, while the MD diameter values fothe country, tended to consume course diet such as
mandibular molars are higher in the medieval period pprocessed or unprocessed animal flesh, yams, seeds like
comparison with Prehistory. In contrast this study resulkekune seeds and Homo species showed a gradual
show that BL, MD diameters and crown index ofeduction in tooth size.
mandibular right M2 of prehistoric man (Table V) is
significantly higher than that of present-day Sri Lankan Prehistoric humans in Sri Lanka consumed a varied
males and BL diameter of mandibular M2 of prehistoridiet centered on hunting and gathering, with major
female is significantly higher than that of present-day Sciomponents including wild animals like elephants, deer,
Lankan females as well (Table VI). and wild boar, fish and other aquatic life such as crabs

and mollusks, and forest produce like honey, fruits, leaves,

In contrast to this study, results from a study ofnd yams (Deraniyagala, 1988). Evidence of their diet
Mockerset al (2004), shows that the MD diameter ofcomes from archaeological findings of animal bones with
mandibular teeth of the prehistoric population from Roaixut marks, the consumption of terrestrial and arboreal
Southern France, is smaller when compared to its sizenmollusks, and the absence of cereal harvesting in the dry
modern Caucasian populations. Moreover, the mean valed wet zones. This is further proved with the
for the MD diameter of prehistoric mandibular M2 molararchaeological evidence of bones of birds and small
from prehistoric man in Sri Lanka (left M2- 10.28° mammals, along with signs of consumption that were
0.12mm, Right M2 -10.3f 0.52) is higher than the valuefound at the different prehistoric sites of the country such
obtained by Mockerst al (2004), where the prehistoricas Bellanbandi Palassa, Sigiriya Potana, Kithulgala
molars from a population in Roix, France (9.75 mm). Belilena. Kuruwita batadombalena, Pallamalala etc.

providing evidence of their diet. The tougher the

The robustness index, additionally referred to asonsistency of the diet the greater the bite forces required
the crown area (CA), is frequently used to describe tlf€ennedyet al, 1987). The molar teeth of prehistoric
overall size of the crown (Ciorpac-Petratual, 2020). population became larger to facilitate the unprocessed or
The M2 molars from Norh East Romania show amsemi processed food for grinding in the masticatory cycle.
increasing CA from the prehistoric period to the medieval
one in both mandibular and maxillary molars in females. Heavily worn teeth found in different prehistoric
The same tendency is obtained for the upper M2 molarsites of the country such as Bellanbandi Palassa, Sigiriya
males. Similar CA values of medieval maxillary M2Potana, Kuruwita Belilena, Kuruwita batadombalena,
molars in females from Croatia were obtained bfallamalala etc. suggest the inclusion of high-grit food
Vodanovicet al (2007); interestingly the higher valuesplants and unprocessed foods. The absence of silica gloss
of CA were found in mandibular male and female molaien artifacts indicates that cereal harvesting was not a
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significant part of the diet during this period and n@HANDIMAL, K. M.: PRIYADARSHANI, K. M. W. W.:
evidence of agriculture. Prehistoric population in SKKANTHILATHA, N.; CHAMUDI, P. M. S. J.: IHALAGE, W.
Lanka who had a hunting and gathering lifestyld, S. M.; REBEIRA, L. G.; EDIRISINGHE, E. A. S.
consuming meat, honey, and forest produce, though théir BOWATTE, P. G. C. S.; DISSANAYAKE, P. H.;
practices were later supplemented by introduction 8fANIGATHUNGA, K. & YASAWARDENE, S. G. Variaciones
agriculture. Evidence of sorghum grains from Ravana glfgorfométricas de la corona de los molares mandibulares (M1,
cave might indicate a rudimentarv knowledae OMZ y M3) desde la poblacion humana prehistorica hasta los

. 9 . _y . 9 abitantes actuales de Sri Lankd. J. Morphol., 44(3974-983,
agriculture probably during the Neolithic phase. Whe

the commencement of agricultural life along with animal
husbandry in protohistoric and historic period of the RESUMEN: Los dientes constituyen una fuente

country, the hunting and gathering nomadic life style Ghvaluable de informacion en estudios forenses y arqueoldgicos
human slowly disappeared and they tended to procgsga la comprension de las poblaciones humanas del pasado.
food more for their consumptions. In the course @us variaciones morfolégicas y morfométricas, junto con el
evolution, the size of mandible & mandibular dentitiordimorfismo sexual, brindan informacion sobre las diferencias
has showed greater reduction. This may be a result op\@lutivas y poblacionales. La presente investigacion tuvo como
progressive softening of the diet. Calcagno & Gibsdppietivo evaluar Ig varlabllldad_ y los indices de las coronas de
(1988) maintain that a softer & more cryogenic diet ma§gs molares mandibulares —primer (M1), segundo (M2) y tercer

. 3) molar— entre humanos prehistéricos (que datan de
actively select for smaller teeth. Recent moder ; )
. . . . . proximadamente 5000 a 36000 a. C.) y los habitantes actuales
population is consuming the softest diet; fine foo

) . ) de Sri Lanka. El estudio analizé los molares mandibulares de
preparation techniques are used. Food consists of fif\¢.e mandibulas adultas prehistéricas (cinco masculinas y seis
particles. femeninas) y 80 molares de individuos modernos de Sri Lanka.
Se midieron dos diametros principales de la corona —
Despite regional and chronological variationsbucolingual (BL) y mesiodistal (MD)— utilizando un calibrador
molar tooth sizes in prehistoric people were typicallgligital con una precisién de 0,01 mm. Utilizando estas
greater than those in medieval and contemporary societi@ig)ensiones, se calcularon el indice de corona (IC), el area de
most likely as a result of a diet high in abrasion. MD arlé corona (AC) y el médulo de la corona (MC). Los resultados

BL diameters were the main focus of measuremen{gvelaron que, entre los hombres prehistéricos, el primer molar

. . . érecho (M1) tenia los diametros BL y MD mas grandes en
which were usually made using odontometric procedures;, - . )
Cgmparacion con los dientes M2 y M3, mostrando una tendencia

Specific results revealed variations in crown shape, overgll. aciente de M1 > M2 > M3 en ambos lados. De manera

size, and between sexes and chronological periods.  gjmjlar, los valores de area de la corona, indice de corona y
modulo de la corona fueron mas altos para el molar M1 derecho.
Tooth size reduction is a significant determinan&n general, los molares mandibulares de hombres prehistéricos
of the dietary and chronological differences between twoostraron mayores valores de MD, BL, AC, IC y MC que los
populations on the globe. Since there is prehistoric denés los habitantes modernos de Sri Lanka. Se observaron
evidence from Sri Lanka that goes back to 5000—36,08¢erencias estadisticamente signific.ativas (p < 0,005) en los
BCE, this study finds no substantial drop in the crowfolares M2 derechos y M3 izquierdos de los hombres

: . . ehistéricos en comparacion con los individuos actuales. En
morphometry O.f the prehistoric population compared ﬁs mujeres, el tercer molar derecho (M3) de las mandibulas
present-day Sri Lankans.

prehistéricas también mostré valores significativamente mas

altos (p < 0,005) que sus homoélogos modernos. Estos hallazgos
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