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The present paper focuses on the interethnic comparison
among three endogamous groups (a higher caste, a tribe and
a religious group) with different ethnohistorical background.
A total of 700 individuals were studied from their anthropo-
metric and dermatoglyphic traits along with their asymme-
tries. Statistical comparisons were carried out through the use
of student’s ‘t’ test and Sanghvi's T" statistics, Heterogeneity
for most of the anthropometric and some dermatoglyphic
traits supports their different origins. Though dermatoglyphic
asymmetry doesn’t reveal significant discrimination, hetero-
geneity in anthropometric asynunetry corroborates with their
different occupations. The anthropometric distances show
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Dermatoglyphics, Anthropometry, rence is probably due to the fact that anthropometry is not
Asymmetry, Three endogamous independent of environment and not a stable character like
groups, India. dermatoglyphic traits.

Introduction

The people of India have been broken into a number of endogamous groups
(Dobzhansky, 1951). There are about 5000 well-defined populations in India
(Thangaraj et al., 1999), the members of which are forbidden to marry outsides by some
social laws. This endogamous nature is not only for caste system but also for different
languages, different religious believes and existence of different tribes. The history of
the origin and the evolution of these groups are very difficult to trace, as most of these
groups have been isolated for a hundred generations or more. But the endogamous natu-
re of the people gives immense opportunity to study them from various aspects.

The classifications of any living organism including man are based on biological
differences. In India, investigations on morphological traits for understanding these dif-
ferences among human being were begun during the latter half of 19th century. The
exclusive works were done by Risley (1915) and Guha (1931, 1937), both of whom stu-
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died a large number of individuals including several groups of India and systematically
classified them according to some morphological characters. But each of these groups
1s composed of several endogamous populations. The endogamous nature of these
populations creates genetic distances amongst them. In the last century, many other
attempts have been made to understand the differentiation among these endogamous
populations using genetic markers like blood groups, serum proteins etc., and other bio-
logical traits (Banerjee and Banerjee, 1975; Malhotra et al., 1978; Vijaya Kumar M.
1988; Reddy, 1990; Murty et al., 1993; Ramana et al., 1996; Reddy and Chopra 1999:
Reddy et al., 1987, 1988, 1995, 2000, 2001a,b). Still then a number of populations.
especially in West Bengal, are remained to be study.

In advancing our knowledge, at present, the biological differences have been stu-
died with the help of two sets of data like— ecosensitive anthropometric traits and rela-
tively stable dermatoglyphic variables. The later one indicates that variations of these
quantitative characters are to a large extent genetic in origin (Holt 1968; Meier, 1980).
As such, they can be applied for tracing the origin of the populations and have been con-
sidered convenient for investigations of variability between populations (Loesch, 1979).
However, the relationship between different sets of traits and interaction that forms bet-
ween different loci through ontogenesis and evolution has been explained in different
studies. In general, these studies support a hypothesis that, “every character for an orga-
nism is affected by all genes and every gene affects all characters ”(Mayr, 1970). For
this reason, dermatoglyphic and anthropometry have been considered in the present
study to compare these two sets of traits with respect to population variation.

Most importantly dermatoglyphics, along with other morphological traits like anth-
ropometry, show inequalities in structure between right and left sides of an individual.
Thus particular feature is widely known as bilateral asymmetry. Fluctuating asymmetry
(FA), a kind of asymmetry, is defined as the random deviation from perfect bilateral
symmetry (Arrieta et. al., 1993). Statistically significant negative association between
FA and heterozygosity was estimated by serological protein (Leary et al, 1983;
Biemont, 1983; Kat, 1984) as well as by dermatoglyphics (Livshits & Kobyliansky,
1987). As the endogamous groups are expected to be more homozygous for different
traits (Reddy and Reddy, 2001), the endogamous nature may reflect the asymmetry of
different traits. The asymmetry is, therefore, studied by different authors (Salzano and
Benevides, 1974, Jantz, 1975; Chakraborty et al., 1982; Ditmar, 1998; Karmakar et al.,
2001; Kasuma et al., 2001) for comparing interpopulation differences, and also taken
Into consideration in the present study.

The sex difference in dermatoglyphic characters (Holt, 1968; Schauman and Altar,
1976; Loesch, 1983; Karmakar et al., 2002) as well as in dermatoglyphic asymmetries
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(Micle and Kobiliansky, 1986, 1988; Karmakar et al., 2001) is well known. Different
investigations have shown that the level of sexual dimorphism in dermatoglyphics in a
given population is influenced by environmental stress and by environmental improve-
ment (Stinson, 1983). As such the present paper includes the populations in both sexes
separately.

At present, we have chosen three endogamous groups including a higher caste, a
tribe and a religious group with contrasting enthnohistorical and cultural background in
order to represent the main three types of ethnic composition of Indian society. The
main aims of the study are to 1) ascertain the population differentiation with regard to
anthropometric traits and dermatoglyphic characters along with their asymmetry in con-
formity fo their background and 2) compare the biological differences among the three
groups obtained by these two sets of data.

Materials and Methods

Sample
700 normal adult individuals (ranges from 30 - 70 years) belonging to three endo-

gamous groups namely- Santal (Male 50, Female 50), Muslim (Male 100, Female 100)
and Vaidya (Male 200, Female 200) were investigated from three districts of West
Bengal (Figure 1), India. Care was taken to have random sampling so that the repre-
sentative of the stocks may be obtained. Though the sample details are presented in
Table 1, the ethnohistorical background of the groups is given here.

Santal: Santal is a tribal group found mostly in Chhotonagpur platue, North Orissa
and West Bengal and classed on linguistic grounds as ‘Kolarian’. From the physical
characteristics, they may be regarded as a typical examples of the pure Dravidian stock
(Chaudhuri, 1989). Most of them are engaged in agricultural work. Though their mother
tongue is Santali, in West Bengal they use Bengali language.

Muslim: Muslim belongs to a religious group. The early phase of historical deve-
lopment of the Muslim society of Islam was among the Arabs and the later phase Arabs
came into contact with Iranians, Africans, Tibetans, Chinese, etc. There are two groups
among Muslims in West Bengal (Shia and Sunni) each of that is endogamous. The
Sunni group was selected for the present study for having largest sects in West Bengal.
They are specialized in various activities mainly agriculture, architectural work, tra-
ding, tailoring garments, bookbinding, etc. In West Bengal, most of the Muslim people

use Bengali language rather than Urdu.
Vaidya: Vaidyas are the caste groups generally representing higher social status in
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Hindu religion. The exact time and origin of this caste as a separate caste group is under
dispute among different scholars (Dutta, 1969). Some consider the Vaidya to be an offs-
hoot of the Brahmins who are intermarried with the other castes like Vaishya, Sudra,
etc., but there are also claims that they are direct descendents of Aryans who immigra-
ted to Bengal. They are traditionally recognized as physician. Their mother tongue is

Bengali.
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Figure 1. Map of West Bengal showing geographical location of studied populations.
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Figure 2. Sanghvi’s T2 distance measure among the three endogamous groups based on:
2a and 2b —anthropometric traits, 2¢ and 2d —-dermatoglyphic traits.
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Table 1. Brief description of the three sample populations of West Bengal

Population Abbreviation Sex Sample Pattem of the Traditional Sampling

size population occupation location
Santal SA M 50 Tribal group Agriculturists Purulia
F 50
Muslim MU M 100 Religious group Diverse field Howrah
F 100
Vaidya VD M 200 Caste group Physicians 24-Parganas
F 200
Nature of data

Six anthropometric measurements were obtained from both sides of each indivi-
dual following the method given in Martin and Saller (1957). In addition to the anthro-
pometric measurements, finger and palm prints were collected by roller and ink method
of Cummins and Midlo (1961). The standard classification of dermatoglyphic patterns
was used following the method of Penrose (1968) and ridge count was estimated after
Holt (1961). The two sets of data were collected from the same individuals. The varia-
bles with their abbreviations used in the present study are given in Table 2. Following
the work of Jantz and Webb (1980), asymmetry (As) was measured from each indivi-
dual trait (both dermatoglyphics and anthropometry) as the absolute value of differen-
ce between the right (R) and left (L) sides. As = (XiR-XiL.), where XiR and Xil. are
individual values for the trait on the right and left side of the body, respectively.

Table 2. Abbreviation of the Anthropometric and Dermatoglyhpic variables

"SL.No. Anthropometry  Abbreviation Dermatoglyphics ~ Abbreviation
1 ear length EL Total ridge count TRC
2. ear breadth EB Absolute ridge count ARC
3. Hand length HL Total radial ridge count  RRC
4, Hand breadth HB Total ulnar ndge count  URC
5. Foot length FL Finger pattemn intensity  FPI
6. Foot breadth FB a-b ndge count AB
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Statistical analysis

Both sets of data were analyzed for intergroup differences by the application of ‘t’
test to compare the means of each two endogamous groups. From obtained ‘t’ values
Sanghvi’s (1953) T® has been calculated. Although Snghvi’s T’ is valid measure of
divergence, it violates the triangle law and as such this measure does not fulfill the
requirements of a true distance function listed by Rao (1952) which considers that the
distance between any two of three populations should not be greater than the sum of the
two distances between each of these populations and the third. As the square roots of
the T measures don’t violate the triangle law (Bhanu, 1974), it was chosen as distance
function in the present study.

Results

Anthropometric traits

Descriptive analysis of anthropometric variables and their asymmetric traits are
presented in Table 3. In both sexes, VD shows lower values (except ear length and hand
length for male) than other two populations. Both SA males (except ear length and
breadth) and females show the highest values for all anthropometric traits.

Among males, SA shows highest asymmetry for ear length (0.17+0.15), ear
breadth (0.22+0.18) and hand length (0.25+0.17); while VD shows highest asymmetry
for foot length (0.30+1.08) and foot breadth (0.27+0.97). On the other hand, among
females, SA shows highest asymmetry for all traits except hand breadth, which 1s
highest in MU (0.17+0.13).

These measurements are analyzed for intergroup differences by the application of
‘t’ test and the resuits are presented in Table 4. Six measurements from both sides were
analyzed, out of which SA and MU males significantly differ from each other only in
FL and FB for both sides (p < 0.01) and in EL and EB for right sides only (p < 0.05).
MU and VD differs in EL, EB, FL and FB for both sides, while SA significantly differs
from VD in all characters except HL (p > 0.05). In case of female, SA groups exhibit
heterogeneity with the MU groups in HL, HB, FL and FB for both sides in 1% level,
while SA and VD differs in all traits except HL. (L: t = 1.03; R: t = 1.20). On the other
hand, MU females differs from VD females in EL, EB and FL for both sides and in HL
only for left sides (p < 0.01).

When asymmetries of these traits were analyzed SA differs from VD males as
many as 4 traits. In case of females, asymmetries of EL (t = 2.55), FB (t = 2.01) show
statistically significant difference for SA x MU, EL (t = 3.40) and EB (1 = 2.07) for SA
x VD and only EB (t = 2.75) for MU x VD.
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Table 3. Variation of some anthropometric trait among three groups

Variable Male Female
SA MU VD SA MU VD
(n = 50) (nh=100) (n=200) (n=50) m=100) (n=200)

MeantSD MeantSD MeantSD MeantSD MeantSD Meant SD

EL

EB

FL

B

6.0410.50
5.94+0.49
0.1720.15
3.48+0.30
3.4230.27
0.2210.18

17.94+0.82
17.94+0.79

0.2540.17
7.8840.35
7.9740.35
0.1710.15

24.92+1.06
24.9611.01

0.111+0.05
9.6410.45
9.7610.46
0.2610.19

6.1310.40
6.11+0.41
0.1310.09
3.5530.31
3.5310.29
0.1710.12

17.7010.90 17.8330.82

17.7440.92 17.8410.83

0.1940.14
7.8610.44
7.8940.43
0.17+0.13

0.20+0.16
9.99+0.48
9.5210.63
0.2140.13

L = Left, R = Right, As = Asymmetry

6.7110.50
6.70+0.51
0.1240.09
3.0710.25
3.02+0.28
0.113:0.09

0.2410.96
7.78+0.37
7.8610.38
0.101£0.66

24.4611.18 24.13+1.21
24.42+1.21 24.09%1.21

0.30£1.08
9.32140.58
9.3730.55
0.2740.97

5.71+0.45
5.5910.42
0.2010.16
3.3310.33
3.3310.36
0.1540.15

16.74+0.80
16.7240.85

0.2410.21
7.4010.29
7.4540.28
0.1540.14

23.291+0.93
23.2610.94

0.2540.25
9.6540.32
9.5410.47
0.2740.23

5.6810.35
5.6740.34
0.1440.11
3.3340.30
3.30+0.30
0.1410.11

16.3620.77
16.4110.78

0.2010.14

7.11+0.39
7.2140.38

0.1740.13

22.61%1.17
22.63+1.19

0.1910.14
8.6210.98
8.67+0.94
0.2010.15

6.2310.40
6.2310.40
0.1240.09
3.1240.46
3.0940.35
0.124+0.09

16.6110.80
16.541+1.26

0.1940.13

7.1410.32
7.2810.74

0.1610.12

22.32+1.12
22.27£1.56

0.2110.15
8.4510.90
8.57+1.14
0.2010.15
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Table 4.Values of 't for inter-group differences for anthropometric characters
Variable Male Female
SA SA MU SA SA MU
X X X X X x
MU VD VD MU VD VD
EL L 1.11 8.10**  10.86** 041 T47%%  12.22%x
R 2.11% 9.73**  10.81** 1.17 0.73%*  12.66**
As 2.01* 2.26* 0.30 2.55%* 340** 133
EB L 1.33 8.92%¢ 13.45** 0.00 3.69%*  475%*
R 2.20% 9.51**  15.02** 0.51 4.24%%  540**
As 2.10* 4.15%* 365** 051 2.07* 2.75%*
HIL L 1.63 0.93 1.21 2.78*¢  1.03 2.62%*
R 1.38 0.79 0.92 2.16* 1.20 1.10
As 2.54** 269** 0.09 1.46 0.06 0.61
HB L 0.30 1.79% 1.56 5.12%%  §.55%* (.64
R 1.22 1.95*% 0.59 437** 2.59**  1.08
As 0.12 0.29 0.60 0.94 0.94 0.70
FL L 241%*  458**  2.26* 3.86%* 6.32%*%  205*
R 2.88%%  523%* 223 3.53%«  573%*  222%
As 483** 434** (090 1.47 0.64 141
FB L 4.39%*%  17.43%* 10.61** 425%*  1537** 145
R 2.65%*  515%* 2.03* 7.56%*  928*+ (.81
As 1.93 0.87 0.38 2.01* 0.01 1.02

*p <0.05; ** p <0.01; L = Left, R = Right, As = Asymmetry

Dermatoglyphic traits

The mean values of dermatoglyphic traits were presented in Table 5, from which it
has been seen that, SA males exhibit relatively higher mean values for all the traits
except RRC (71.44+20.94 and 74.28+17.20 for left and right hands, respectively). In
case of females, TRC is higher among SA (L = 69.24+19.09; R = 69.96x18.32) while
ARC is higher among VD (L = 95.71+41.66; R = 97.60+39.78). In all other traits also,
MU females show the intermediate value except URC, which is highest among them
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Table 5. Variation of some dermatoglyphic trait among three endogamous groups
Variable Male Female
SA MU VD SA MU VD
(n = 50) (n =100) (n =200) (n = 50) m=100) (n=200)
Meant SD Meant SD Meant SD Meant SD Meant SD  Meant SD
TRC 75.20122.59 64.34£21.21 69.561£20.69 69.24119.09 60.95423.94 62.68+21.68
R  77.32+18.5§ 66.994+21.63 70.641£20.36 69.96118.32 62.93+£23.39 63.581+23.28
As 9.5619.44 6.5615.64 6.2314.38 5.0414.19 6.4815.26 5.8314.22
ARC L 113.52+£51.32 90.21+40.71 106.09+47.39 89.92437.35 84.10+42.25 95.71141.66
R 114.96144.56 102.40141.02 111.54145.27 86.28134.84 84.10141.01 97.60139.78
As 18.40111.94 16.25£11.08 15.26%£12.10 11.48+14.86 12.95£11.45 13.82+12.40
RRC L 7144142094  64.12+17.29 749942206 60.84+18.22 62.25+20.97 67.83+22.34
R  7428+17.20 669211969 78.01+21.56¢ 63.36117.54 62.07£19.83 71.80£19.61
As 9.48+5.81 8.9718.10 8.8417.01 6.3616.91 8.3945.08 0.2416.84
URC L 42.88132.17 35.09+28.63 31.10429.69 31.60421.26 31.851+26.45 27.87+24.80
R 40.20429.62  35.48+27.21 33.52%28.27 27.20£19.00 32.03126.82 25.80+24.52
As 13.2818.87 12.521+9.58 11.92+11.25 10.0817.87 11.67149.85 12.14+11.11
FPI L 13.68+2.44 12.4912.68 12.5712.19 13.00£1.80 12391208 12.4212.06
R 13.4812.28 12.6812.57 12.78+2.06 12.2811.68 12.4112.19 12.4212.05
As 1.161+1.03 1.01+0.59 0.8310.80 1.0410.84 1.0110.93 0.9110.90
AB L 40.2016.00 40.581+5.93 40.05+5.45 39.324+6.36 38.541+5.69 38.39%5.56
R  41.20+8.38 39.5746.46 38.91+5.34 36.8815.49 37.2245.51 37.9615.48
As 5324303 4.25£2.97 3.601+2.93 3.3613.28 3.2842.93 3.7312.835

I = Left, R = Right, As = Asymimetry
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(L = 31.852£26.45; R = 32.03+26.82). But as a whole, in all three populations, males
have larger ridge counts than females.

Anthropometric asymmetries are also higher in all cases for SA males. Unlike
males, SA females exhibit higher asymmetries only for FPI (1.04+0.84) while asym-
metries of other traits are higher among VD.

The ‘¢’ values comparing the means of the three groups (Table 6) indicate a slight
heterogeneity among them with regard to these dermatoglyphic traits. SA males differ
from MU males in a significant manner with reference to the TRC (t = 2.83 and 3.04
for L and R, respectively) and RRC (t = 2.13 and 2.35 for L and R, respectively) for
both sides and FPI (t = 2.72) for left side only. SA and VD males differ significantly in
the mean values of TRC for right, URC for left and FPI for both sides at 5% level, while
MU and VD differ in TRC (p < 0.05) and RRC (p < 0.01) only. Females show week dif-
ference amongst them, specially between SA and MU followed by VD and MU.
| The difference of asymmetry within the three males groups is negligible with only
TRC and AB mean values differing between SA and each of other two groups. Females
do not exhibit any significant difference of asymmetry amongst them except for RRC
(p < 0.01) between SA and VD. |

Distance analysis

The three endogamous groups are compared with each other using T° statistics and
presented in Table 7 and Figure 2. When dermatoglyphic traits are used it is observed
that among males, MU and VD appears to be closest (T° = 1.82) and SA and MU far-
thest (T° = 2.47); among females, SA -MU combination is closest (T? = 1.39) and SA-
VD combination is farthest (T" = 1.85). On the other hand, in case of anthropometric
traits the MU males appear to be the farthest from VD males (T = 6.71) and closest with

SA males (T" = 2.45), while VD females are farthest from SA females (T2 = 6.75) and
closest with MU females (T* = 4.75).
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Table 6.Values of 't' for inter-group differences for dermatoglyphic variables

Variable Male Female
SA SA MU SA SA MU
X X X X X S
MU VD VD MU VD VD
TRC L 2.83*%* 1.61 2.03* 2.30% 2.11* 0.61
R 3.04% 2.23* 1.40 2.01* 2.08* 0.23
As 207** 243> 0.51 1.82 1.19 1.07
ARC L 1.72 093 1.30 0.86 0.96 2.25*
R 167 0.48 1.77 0.34 2.00* 2.71%*
As 106 1.66 0.71 0.61 1.03 0.60
RRC L 213* 1.06 4.67%* 0.50 2.31* 2.23%
R 235* 1.30 4.45** 0.41 2.97%» 4.02%*
As 044 0.67 0.14 1.84 2.64** 1.21
URC L 145 2.35* 1.12 0.06 1.07 1.25
R 094 1.44 0.58 1.27 0.44 1.95
As 048 0.92 0.48 1.07 1.51 0.37
FPI L 2.72% 2.93%* 0.26 1.85 1.98* 0.12
R 194 1.98* 0.34 0.40 0.50 0.04
As 095 2.11* 2.20* 0.20 0.96 0.89
AB L 038 0.16 0.75 0.73 0.95 0.22
R 122 1.84 0.88 0.36 1.24 1.10
As 205" 3.61** 1.79 0.15 0.73 1.27
*p < 0.05; ** p < 0.01; L = Left, R = Right, As = Asymmetry
Table 7. Sanghvi's T2 values for the comparison of SA, MU and VD groups
Variable Male Female
SA SA MU SA SA MU
X X X x X X
MU VD VD MU VD VD
Anthropometry 6.02 4454 4506 2413 4522  22.53
Distance* 2.45 6.67 6.71 491 6.72 4.75
Dermatoglyphics T 609 38 333 192 342 253
Distance  2.47 1.95 1.82 1.39 1.85 1.59

T
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Discussion

Anthropometric traits
In the present study it has been observed that the majority of the variables, as jud-

ges from means and standard deviations, depicts some discrimination among the three
groups of West Bengal. SA males, who are agriculturists and engaged in hard work,
show highest values for most anthropometric traits; while VD groups, who are physi-
cian and don’t usually engaged in hard physical work, exhibit least values for most
anthropometric traits. MU people, who are engaged in diverse field, show the interme-
diate value for most of the traits.

When ‘t’ test was used, each of three populations shows significant departures from
themselves in different anthropometric traits. The result is consistent with the expecta-
tion, as none of these three populations has same ethnohistorical background, similar
occupation, social hierarchy or cultural norms. On the other hand, all of these groups
are strictly endogamous in nature. As such neither there is possibility of admixture
among them nor any gene flow from other populations, which generally play a role in

the evolution of genetic structure of a population.
Asymmetry in anthropometry also shows significant difference for most of the

traits among them. It is known that, different bone lengths and the size of muscle attach-
ment of human body may well be acquired through preferential use and disuse (Schultz,
1937) and the asymmetry is also influenced by it. Heterogeneity in asymmetry 1is, the-
refore, not inconsistent among these three populations with distinct occupations.

Dermatoglyphic traits

When three groups are compared, SA male shows relatively higher mean values for
all the traits except RRC. SA female also exhibits higher ridge counts for most of the
traits than other two populations. This may be due the presence of whorl in higher fre-
quency among SA. This is in agreement with Sarkar (1971) who observed that, in Hindu
castes and Muslims in West Bengal there is a clear preponderance of loops over whorls,
while the tribes are characterized by the preponderance of whorls over loops. The per-
centages of pattern frequency calculated by Biswas, 1956 (for Santal), Sarkar, 1969 (for
Muslim) and Banerjee, 1970 (for Vaidya) also support the above hypothesis.

Karmakar et al. (2001) studied five endogamous groups in West Bengal and obser-
ved that tribal populations are less asymmetric compared to castes (though not statisti-
cally significant) which they explained as due to small population with strict endogamy
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leading to have a common genetic background. But in the present study though fema-
les of the tribe Santal exhibits lower asymmetry than the higher caste Vaidya for some
traits, all dermatoglyphic asymmetries are higher among SA males. As ethnographical
details suggest that Vaidyas are the result of admixture between Brahmins and other
castes like Vaishya, Sudra etc., they may be more heterozygous for different traits and
thus exhibits less asymmetry than Santal. However, the present female groups corrobo-
rates with Jantz (1975) also who pointed out that the absolute asymmetry is greater in
populations which have intermediate values of TRC than those which have high or low
means. Though present males do not follow the hypothesis, probably due to the fact that
asymmetry indices were used as absolute asymmetry in Jantz’s study.

The interpopulation difference in dermatoglyphic asymmetry, for most of the
cases, cannot reach to the significant level in both sexes. Since dermatoglyphic fluctua-
ting asymmetry is regarded as the result of incapacity of the buffering mechanisms to
resist the developmental noise factors (Waddington, 1957), our results lead to the con-
clusion that these groups do not differ significantly in their sensitivity to these factors.

Distance analysis

Another interesting observation emerging from these results is that males and
females do not display the similar interpopulation variation. Sex difference in the pat-
tern of interpopulation distances in dermatoglyphic traits is also observed in some ear-
lier studies (Rudan, 1978; Lin et. al., 1984; Reddy et. al., 1988; Karmakar et al., 1989,
2003). In the present study, for anthropometric traits, MU and VD males show highest
distance while SA and VD females exhibit highest distance among them. On the other
hand, in dermatoglyphic traits, the distance between MU and SA males are highest but
among females the highest distance is observed between SA and VD. Thus both sets of
data indicates higher distance between SA and VD females.

Considering the values of distance from the highest to lowest, the ranking of the
population pairs may be as follows:

Anthropometric traits:
Male: MU - VD > SA - VD > SA - MU; Female: SA - VD > SA - MU > MU - VD.

Dermatoglyphic traits:
Male: SA - MU > SA - VD > MU - VD; Female: SA - VD > MU - VD > SA - MU.
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The trend of both anthropometric and dermatoglyphic distances of females, are
more or less agreement with their geographic distances (see Figure 1). The higher cor-
relation between dermatoglyphic and geographic distances among female than males
has been observed in several earlier studies. Enciso (1983) noted a better relationship
between dermatolgyphics and geography for Tlaxcaltecan females. Lin et al., (1984)
found the same trend and suggested that males are more mobile, and the poorer fit of
genetics and geography reflect differential rates of migration between the sexes.
Crawford and Duggirala (1992) also found that only females show a moderate associa-
tion between dermatoglyphic and geographical distances.

Comparison between anthropometric and dermatoglyphic traits

Whether or not the population differentiation obtained from dermatoglyphic data
corroborates with those obtained from other sets of data like anthropometry, is still
being debated. A majority of the investigators (Nel et. al., 1974; Friedlaender, 1975;
Rudan, 1978; Rothhammer et al.,, 1979; Jantz and Chopra, 1983; Karmakar, 1984;
Reddy et. al., 1987) found that dermatoglyphics seem to reveal relationships less clearly
and produce a set of relationships differing from other sets of data. Though quite a few
others did find close congruence between dermatoglyphics and other biological data
(Rothhammer et al., 1977; Malhotra, 1978; Jantzs et al., 1982; Crawford and Duggirala,
1992). On the other hand some earlier studies suggested that dermatoglyphic traits are
more advantageous polygenic marker for tracing the affinities between groups (Rife,
1954, Froehlich and Giles, 1981; Micle and Kobyhansky, 1986) and provides greater
agreement with the ethnic histories as well as geographic background (Reddy and
Reddy, 1992; Sanna and Floris, 1995; Floris et al., 1998) of different groups than sero-
logical or anthropometric traits.

In the present study, when ‘t’ values are considered, the dermatoglyphic traits of
these groups don’t show heterogeneity as much as they differ from each other with
regard to anrhropometric traits. When Sanghvi’s method is applied, the same trend 1s
observed i.e. for dermatoglyphic traits, the distances are also much smaller than those
for anthropometric traits (Figure 2). The picture is true for both the sexes. The larger T
values obtained for the population comparison point out that the anthropometric data 1s
a powerful tool for the distinction among three separate racial stocks.

However, this difference between two sets of traits may be due to the fact that der-
matoglyphics is independent of the environmental and evolutionary forces, as no chan-
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ge seems to appear either in the detailed structure or in the arrangement of the ridges
through the individual’s life after birth (Loesch, 1983). But anthropometric traits are
influenced by environment and use of the related organ. Though there are few excep-
tions (Babler, 1978, Loesch and Martin, 1984; Loesch and Wolanski, 1985), it is gene-
rally believed that dermatoglyphic characters are selectively neutral (Van Valen, 1963;
Holt, 1975; Sengupta and Karmakar, 2003) and phylogenetically more stable than other
biological variables (Sachs and Bat-Miriams, 1957) and may, therefore, reflect popula-
tion structures.

Conclusion

On the basis of the present findings in the light of earlier studies the following con-
clusions have been emerged: I) With respect to both sets of data these three populations
exhibits discrimination, which is good agreement with their different ethnohistorical
background, II) Much heterogeneity in asymmetry is observed in anthropometric traits
than dermatoglyphics, probably as a result of different occupations and use of different
organs in different ways, III) Sex difference in interpopulation variation is observed
which corroborates with several earlier studies, IV) The distances obtained from der-
matoglyphic traits are much smaller than those from anthropometric traits, probably due
to the fact that dermatoglyphics is more stable character and independent of environ-
ment.
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