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The paper reports palmar dermatoglyphics of males and females of
the three Mendelian isolates—Patils, Ch les and Komtis—of the
nomadic Nandiwallas of Mabarasbtra, India. The analysis includes
both qualitative and quantitative characters. Siguificant bilawral,
bisexual and inter-group differences for scveral characters have béen
observed. The results bave beem discusted in the light of small
numerical aireogth of the groups studied. Inter-group differences
bave been viewed in terms of the origin of theae groups. The vast
range of variation observed in several palmar features among these
groups can best be explaioed as s result of geoctic drift end/or
founder cfect.

INTRODUCTION

In 1969, the late Dr. Irawati Karve, in collaboration with
the Indian Statistical Institute, Calcutta, initiated a multidiscipli-
nary biosocial project among the non-pastoral nomadic Nandi-
wallas of Maharashtra. The aims and objective of the project,
and relevant ethnographic details have been reported elsewhere
(Malhotra 1974a; Malhotra and Khomne 1978; Malhotra et al.
1978), The biologic data pertaining to these groups, apalysed
sofar, revealed marked differences from the other neighbouring
populations {Malhotra 1974b; Malhotra et al. 19742, b; Mutalik
et al. 1974). Malhotra (1978) summarized these results and
suggested that the observed unusual frequencies with respect to
various biologic characters were due largely to genetic drift,
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The aim of this paper is, therefore, besides reporting for the
first time data on palmar dermatoglyphics among the three endo-
gamous Nandiwalla groups (Patils, Chougules and Komiis), to
examine if these groups show significant departures also in palmar
features when compared to the Indian populations in general and
neigbbouring western Indian social groups in particular.

‘The Tirumal Nandiwallas, numbering around 2,500 (census
taken in 1972), are true ds whnse traditional pation i
to go round in a set of hereditary villages with their sacred bullock
(nandi), the vehicle of Lord Shiva, and collect rewards in cash and
kind from the spectators who regard nandi as venerable object of
worship. The Nandiwallas comprise of four rigid endogamous
groups—Patils, Chougules, Komtis and Daundiwallas. The appro-
ximate numerical strength of these groups are 800, 1150, 460 and
55 persons, respectively. Each of the four groupsbasa distinct
social and ritual hierarchy.

MATHERIAL AND METHODS

Bilateral palm prints of 378 Nandiwallas were collected in
1972, 1975, and 1979. The distribution of the sample groupwise
and sexwise is indicated in Table 1. The prints have been analysed

TABLE 1. Distribution of the sample.

Endogamous Sex Sample  Population size
group size (1972)
Patil Male 96

Female 75

Total 17 800
Chougule Male 50

Female 49

Total 99 1,150
Komti Male 63

Female 45

Total 108 460
TOTAL Male 209

Female 169

Total 378 2,410
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after the methods of Cummins and Midlo (1961). Maximal atd
angle and total number of triradii on palm were determined
after Penrose (1949, 1954). Inter-digital ridge-counts were obtained
following Holt (1949). The 17 palmar variables analysed in
this paper are: mainline D, C, Band A endings, position of
oxial triradii, total npumber of triradii, maximal atd angle, inci-
dence of inter-digital accessory triradii, inter-digital ridge counts,
patterns in configurational areas and ridge-dissociations.

RESULTS

Palmar main line terminations

The percent frequency distribution of the mainline D,
C, B and A terminations are given separately for each
group in Tables 2.5. A great deal of variation is noticed in
the terminations of mainlines among the three groups. In
decreasing order of magnitude the terminations of line D among
the males are: Patils (11.~10>9>7), Chougule (7>11>9>10),
Komtis {11>7.9>10), while the females depict the order as
Palils (11>9>10>8), Chougules (9>7>11>10), and Komii
(7>9> 11> 10). The percent range of variation of the incidence of
line D terminating at position 11 among the males and females is
29,0 (Chougules) to 66.49 (Patils) and 24.44 (Komtis) to 62.8¢
{Patils), respectively. Similarly, percent terminations at position
7range from 7.33 (Patils) to 30 (Chougules) and 2.70 (Patils) to
3111 (Komtis) among the males and females, respectively.

Significant inter-group variations are also observed with
respect to the terminations of line C. Although in both the sexes
of all the groups the line C terminates preponderanily at position
9, its range of variation is markedly high: among males 44%
(Chougules) to 59,799%,(Palils) and among females 35.55% (Komtis)
to 61.49% (Patils), Terminations at position 5, likewise among
both the sexes depict a wide range of variation; among males it
varies [rom 7.4%, (Patils) to 29% (Chougules), and among females
it ranges from 3,38%, (Patils) to 31.11% (Komtis).

Marked inter-group variations are also observed in the line
B terminations. The percent incidence at position 5 (includes 5
and 5") among the males and females varies from 20.74 (Patils)
o 58.0 (Chougules) and 26.45 (Patils) to 62.22 (Chougules),
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respectively. The percent terminations at position 7 vary from 27
{Chougules) to 60.64 (Patils) among the males while the females
reveal a range of 22.45 {Chougules) to 59.93 (Patils).

The terminations of line A also depicts wide variations among
the groups. The percent terminations at position 5 among the
males and females vary from 22.58 (Komtis) to 62.30 (Patils) and
22.22 (Komtis) to 72.30 (Patils), respectively. Terminations at
position 3 likewise show a wide range of variation : among males
and females the range being 25.16 % (Patils) to 67.74% (Komtis)
and 19.59% (Patils) to 72.23%, (Komtis), respectively.

Axial triradii and maximal angle. aid

The frequencies of axial triradii at different levels and in
various combinations, in the three groups, are given in Table 6,
In a large majority of palms there is but one axial triradius,
most cornmonly situated at or very near the proximal border (1);
among the males and females the range being 67.19% (Patils)
to 83.09% (Komtis) and 64.42% (Patils) to 86.36% (Komtis),
respectively. In terms of total number of types (levels and
aumber of triradii io a single palm) the Paiil males show maximum
number (7) while Komti females reveal minimum (3). It is
noteworthy that in all the three groups males record higher number
of types compared to females. Bilateral differences in both the
sexes of the three groups are not marked,

In terms of incidence of accessory axial triradii, the range
among the males varies from 9%, (Chougules) to 16% (Patils); while
in females it ranges from 2.27% (Komtis} to 137 (Patils); males of
all the three groups record higher number of accessory triradii
compared to the {emales.

Table 7 presents data oo maximal atd angle among these
groups. The bilateral, the bisexual nor the inter-group differences
among these groups were statistically significant (Tables 15-17).
Mean totol number of palmar triradii

Data pertaining ta this trait are presented in Table 8, The
mean number of triradii among the males and females varies [rom
11.2941.61 (Komiis) to 11.78 +1.78 (Patils) and 10.82+1,34
(Komtis) to 11.7741.49 (Chougules), respectively. The bilateral,
the bisexual nor the inter-group differences among the three groups
were statistically significant (Tables 15-17).
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Palmar paiterns

The percent incidence of patterns in palmar configurational
areas are shown in Table 9, The order of magnitude of occurrence
of true patterns, except among the Patils where itis III>1V>
Hyp> 11> Th{l, in both the sexes, is IV> III>>Hyp>1I>Th/I.
The bimanual as well as the bisexual differences in the majority of
the pattern areas are insignificant (Tables 15 and 16). Inter group
comparisons revealed significant differences in the following pattern
aress (Table 17): IlIrd (Chougule males differ from Patil and
Komti males; Patil females differ from both Chougule and Komti
females); 1Ind (Patil fernales differ from Komti females); and
Hypothenar (Patil females differ from Komti females),

Accessory trivadii d, ¢, b and a

The percent frequencies of accessory triradii occurring along
with palmar triradii d, ¢, b, and a are given in Table 10, The order
of magnitude of accurence of accessory triradii in both the sexes of
the three groups isd>a>c>b (the only exception being Komti
females where ¢ triradii records the minimum). The percent range
of variation of accessory triradii d and a among the males is 37.5
(Patils) to 30.95 (Komtis) and 3.97 (Komtis) to 22.40 (Patils),
respectively; the corresponding variation among the females are
24.45 (Komtis) to 43.88 (Chougules) and 1.1l (Komtis) to 17.35
(Chougules), respectively. It is noteworthy that in both the sexes
of all the groups the accessory triradius at d always shows higher
incidence on the left palm, while opposite is the case with triradius
a. Bimanual differences, however, were statistically only significant
in the lemales of Patils for triradius d (Table 15). Sex differences
were insignificant in all the groups (Table 16), Both sexes of Komtis
differ significantly from Patils and Chougules ia the incidence of
accessory triradius a; significant differences were also observed
between females of Chougules and Komtis with respect to
triradius d.

Palmar inter-digital ridge counts

The mean values and standard deviation of palmar inter-
digital ridge counts—a -b, b-c and ¢-d—are presented in
Tables 11, 12 and 13, respectively. Among both the sexes of three
groups while the right palm records higher mean vyalues for ¢ - d
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counts, in the case of a—b and b -c counts it is the left palm
which has higher counts. Bilateral differences, however, are
significant only among the Chougule males and Komti females for
a-b and b-c¢ ridge counts, respectively. Bisexual significant
differences are found among the Patils for a - b and ¢ -d ridge
counts, and among Komtis for b—c ridge counts (Table 16), Statisti-
cally significant differences were observed between the pairs : Patil
and Chougule males for b-c and c—d ridge counts; Patiland Chou-
gule females for b-c counts; both sexes of Patils and Komtis for
a-band b-c ridge counts; Chougule and Komti males for a-b
count and Chougule and Komti females for b—c and c—d counts
(Table 17).
Ridge-dissociation

Data on this feature are preseated in Table 14. Although the
incidence of this trait appears to be consistently higher on the left
palms compared to the right palms, the bilateral differences in
none of the groups reach significant levels (Table 15). Of the
three groups only Komtis reveal significant bisexual differences
(Table 16), Chougule males differ significantly from Patil and
Komti males (Table 17).

DISCUSSION

The results of this study will now be viewed in terms of the
small numerical strength of the Nandiwalla groups. Itis well

blished that the magnitude of genetic drift on such numerically
small endogamous groups will be profound and, therefore, among
these groups, it is expected that (a) the biological profile of some
traits may differ from the general reported trend, and (b) some of
the palmar traits are likely to reveal ‘unexpected’ frequencies. It
will alio be of interest to examine the observed inter-group diffe-
rences in terms of the origin of these groups. (a) The observation
that the ridge direction of the main line terminations tends to-
wards 2 more transverse alignment in the right hand (Cumming
and Midlo, 1961 :197) holds good in both the sexes of the three
groups. The general observations that in right hand line A termi-
nates more frequently in the distal levels of ulnar border, and line
D tends to course further radialwards is also true in the present
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series. The present findings that line C is more frequently abor-
tive or absent in left hands is in agreement with previous results.

The general trend that palmar patterns on hypothenar, IInd
and Ilird interdigital areas are higher on the right palm while
Thenar/l and IVth interdigital on left agrees with the present
results. With respect to sexual variation hypothenar and IVth
interdigital patterns occur more abundantly among the females
while in males Thenar/I patterns -and IInd and IIIrd interdigital
patterns show higher f{requencies. Contrary to this in the present
series several departures are noticed (for details see Table 9).

It is generally observed that the female and angles tend to be
greater and more variable (Holt, 1968 : 87). In the present series
while the female angles are greater they are less variable compared
to the males (see S. D, values in Table 7).

It has been suggested that in general bilateral differences
are more pronounced among the males, In the present work, of
the 13 traits where bilaterality has been tested (Table 15), males
depicted significant differences in three traits while females in
four traits,

The general trend that mean a-b ridge count on the left hand
is higher than that on the right hand (in both sexes) has also been
observed in the present series.

It is thus noteworthy that, while broadly speaking the traits
considered in this paper do.confirm to the trends already establi-
shed, for some traits significant departures have also been observed.

{b) To i hether the freq ies of various palmar
traits observed in the Nandiwalla groups fall within the range of
the reported frequencies among ethnically similar groups, the
present findings have been compared with other groups; unfortuna-
tely fora ber of traits idered in this paper comparable
data are not readily available,

A comparison of percent frequency of terminations of main
line D at positions 7, 9 and 11 among Nandiwalla groups and four
samples of Indians (Plato efal. 1975) reveals that the Nandiwalla
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groups show major departures [rom the observed range of variation
[Indian percent range: 7 (18-23), 9 (23-34), 11 (48-56); Nandiwalla
groups : 7 (2.7-31.1), 9 (10.5-30.6), 1) (24.4-66.5)]

Percent incidence of G line modal types (Plato 1970) among
the Nandiwalla groups and other Indians (Plato et al. 1975) are
given in Table 18. Striking departures are noticed in ulnar, radial
and absent modal types.

Data on a-b ridge counts are available on 21 Caucasoid
Indian populations with a range of 68.19-82.89 mean counts, ave-
rage being 76.50. Except for one population the Nandiwalla groups
record rather low mean values for a-b count; the Patil females
possess the lowest mean count (63.94) reported sofar.

The range of the percent frequencies of the palmar patterns
among the Nandiwalla groups and 7 Asjan Indians (after Plato «f
al. 1975) are given in table 19, All the five pattern areas, except
patterns in hypothenar area, among the Nandiwallas show strong
variations from the known range of distribution.

Inter-group variation

Of the 13 palmar traits that bave been compared statistically,
except for atd angle, patterns on Thenar/I interdigital and 1Vth
interdigital areas, significant differences (5% and below levels)
have been observed in all the traits for at least one pair of groups.
The traits that showed maximum heterogeneity among these groups
are b—c ridge count, patterns in Illrd interdigital area and accessory
triradii a.

The results of inter-group comparisons between the three
Nandiwalla groups are summarized in Table 20. The Patils differ
from Chougules and Komtisin 6 and 9 characters, respectively,
The Chougules differ {rom the Komtis in 10 characters. It is inte-
resting to observe that the females of these groups as compared to
the males show relatively more heterogeneity; the females differ in
14 characters while males in 11, Of the 78 pair-wise comparisons
between the three groups, 25 (92.05%) pairs showed statistically
significant differences.
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The departures observed above in the biological profile of
some of the traits and in the incidence of the traits when compared
to similar ethnic groups coild best be explained by considering two
equally competing hypothesis, namely (1) that the departures are
due to differences in the ethnic backg d of the Nandiwall
groups, and (2) that the differances are attributable to the small
numerical strength of the groups.

The anthropometric characters and scopic observations sugg-
est beyond doubt that the Nandiwalla groups belong to the ethnic
group referred to as Mediterranean or broadly speaking Caucasoid
(Malhotra 1974a). The population groups with which the Nandi-
walla groups have been compared are also Caucasoids. Therefore,
it is most unlikely that the departures nnted earlier are due to
differences in the ethnic affiliation of the Nandiwalla groups.

On the other hand the population sizes of these groups are
very small, and as a matter of fact the effective popultion sizes, yet
to be calculated, will work out much smaller. If 307 of the popu-
lation is considered as the effective size, as reported by Salzano and
Freire-Maia (1970), the values of this parameter works out 240
(Patils), 345 (Chougules) and 138 (Komtis).

Since it is well-known that genetic drift operates at its opti-
mum in populations with small numerical strength, the ‘unex-
pected’ frequencies observed in several palmar traits can best be
interpreted as a result of genetic drift. It may be mentioned here
that earlier Malhotra (1974b); Malhotra ¢ al. (1974a, b); and
Mutalik et al, (1974), reported among the Nandiwalla groups abse-
nce of allele p? and Hp®, the lowest frequency of allele p* (0.02603)
ever recorded among Indian populations, the lowest frequency of
gene Hp! ever reported in human populations, an extremely high
incidence of Rh (—) gene, loss of gene for attached ear lobes,
absence of gene (s) for colourblindness and unusually low frequen-
cies of whorls on the fingers. These resulls were considered in
detail by Malhotra (1978) who concluded that the observed frequ-
encies of various traits among the Nandiwallas can best be explained
as a result of genetic drift,

Let us now examine the observed iater-group differences in
the light of the origin of the Nandiwalla groups. Malhotra and
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Khomne (1978) and Malhotra (1979) showed that the four Nandi.
walla groups arose from originally one endogamous group through
the process of excommunication. Originally, thus, there was one
group now represented by the Patils, Some of the Patils in the
distant past were excommunicated, who formed the second ranking
group, the Chougules, Persons icated from the Chougules
formed the third ranking group the Komtis and the Daundiwallas
who are at the bottom of the hierarchy were outcastes from the
Komtis, The offences that led to excommunication were of four
types, namely, (1) incestous (2) marrying relatives of certain cate-
gories but non-incestous (3) sex relations with non-Nandiwallas,
and (4) marrying a non-Nandiwalla.

The above process through which the Nandiwalla groups have
been formed would influence the genetic structure of these popula-
tions in two ways. Firstly, the admixture with other populations
would increase heterogeneity and secondly the small founding
members would lead to founder effect. The consequence of both
these aspects would be to increase heterogeneity between those
groups. The magnitude of inter-group differences observed with
respect to palmar dermatoglyphic traits could thus be interpreted
as the consequence of admixture at the time of group formation
and the small ber of founding bers,
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