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Diversity in Hypothenar Triradii among some population grovps from
ludian subcoatinent

K. C. Malrotra

Tna recent paper Malho'ra eral. (1980) pointed out that In the existing schemes of
palmar formu'ations, important triradii, the hypothenae trirudii, have pot received adequate

aitznvion. These authors critically ined the sch posed by C: ing and Midlo
(1934), Pencese and Loesch (1970) and Schaumann and Alter (1976) in respect of the formula-
tions of hypothenar teiradif and d rated that the sch suffered from methodological
inadequacies.

Malhotea ef al, (1980) further _prop d the following scheme which hologicall.
is more ingful and elimi jectivity—(a) that the h h trirgdii be d d

as /i to distinguish it from the axial trlradil ¢t (all previous workeu retained label 7 for hypo-
thenar triradii) ; (b) those present on the hypothenar eminence, irrespective of their positicn-
center, border etc.. be labelled as 4P (superscript p = present on the palm) instead of 1« or 1b
(of Penrose and Loatch 19°0) and those lying out side the area of ridged skin i. e.. extralimital
b differentiated by superscript ext, i e, hezb ; and (c) that infurmati-n about A should be
recorded in the palmir formula after exial triradius i. e, D. C. B.A.t. h ———

The purpose of this paper is to exsmine (for the first time) the nature and extent of
variation in the types of hypothenar triradii emong 13 population groups from the Indisn sub
contineng

Material and Method

Bilateral palmar prints of 1243 apparently normal male persons were analysed fcr
{ypes of hypothenar triradii using methods proposed by Malhotra er al  (1980). While taking
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prints carc was taken to print the uloar border of the palm in order to avoid Ppossibility of
missing the hypoth triradii ionally present on the border of the hypothenar eminence,
The materials presented in this paper were collected as part of the Indo-Soviet Anthropological
project in 1978-79. Except for the Nepali sample, which is & mixed sample, the remaining 12
samples pertain fo endogamous populations. Except for the Bhils, a tribal population, and
the Nepalis, the remaining are caste popuiations, The subjects belonged to three norls
western  Indian  states, namely Himachal Pradesh, Punjab and Rsjasthan, The Nepali
sample was drawn from migrant labourers working in the Kangra district of Himachal
Pradesh. The names of the populations studied together with their geographical affiliation

and number of prints asalysed are given ip Table 1.

Results

The percentsge occurrence of types of hypoth triradii, sep ly for each palm,
and average for left plus right palms, and for each group is presented in Table 1. An inspec.
tion of this table reveals the following main points :

(i) Hypothenar triradii he.—The percentile incidence of tritadius hp among the 13
populations shows wide and statistically heterogeneous variation for either right
(range 5.9 — 23.7, p < 0.001) or Jeft palms (range 42 — 71.0,p < 0.05)or
average of the two (range 8.0 — 20,0, p < 0.001). Except for the Nepali
sample (p < 0.001), the bilateral differences among other groups are non-signifi-
cant. It may be noted that usually, when present, only one triradius h? occurs
on a single palm, fhowever, in the preseat series of 2,436 palms, 4 palms (one
left and 3 right) showed 2 hp each.

(ily Hypothenar triradii hest,—Statistically highly significant inter-group diversity is
also observed in respect of triradius ke for right (range 2.1 — 19.8, p > 00u1),
left (range 2.0 — 22.0, p > 0.001), and average of the two palms (range
40 — 200,p < 0.001). The bilateral dsflerences are non-significant among all
the groups cxcept for the Agarwal (p < 0.85).

(#) Hypothemar triradit h (h® + hest).—As expected, the sum total for triradii AP
and h°* also depict significant heterogencity among the groups studied : right
paim (range 13.0 — 29-0, p < 0.001), left palm (range i1.6 — 31.0,p < 0001),
average of both the palms (ange 15.5 —30. 0, p < 0,001). The bima. val differen-
ces are non-sigmificant in all the groups.
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(iv) Relative incidence of h® and h*x',_The triradivs /P in majority of the groups
shows preponderance over the toradii A% ; out of a total of 26 palms — 8 of
either side — and 10 out of 13 right plus left totals, show higher incidence of
triradius 4.  For the pooled series, the percent frequency of AP for right, left both
palms is 12.95, 12.07, and 12.5, respectively. The correspording percent frequen-
cies of 4% are 9.65, 8 93 and 9.29, respectively ; these differences are statistically
significant for either right (p < 0.01) or left palms (p < 005) or both palms
(p < 0.01)

It may be noted here that generally on a palm either /P or hex! triradius occurs. 1In the
present series, however, 11 palms (0.44%) — 5 right, 4 left of different iodividuals and both
palms of oae individual — bad both these triradii.

(v) Bilateral asymmeiry.—The degree of bilateral tymmetry is high (table 2) in all the
groups (range 74% to 85% : average 78.:%), and shows homugencous distrit uticn
among the populations studied (p < 0.90).

(vi) Variation within diffcrent states—As mentioned carlies, the 13 groups were
sampled from the north-western Indian states, namely Himuchal Pradesh (N=S5,
Nepalis were, however, excluded for this analysis), Punjab (N=3) and Rajasthan
(N=5). ltwould therefore be of interest to examine whether the endogamous
groups with varying social hierarchies inhabiting a particular siate show
differences in respect of the hypothenar triradii.  For each state the homogeneity
between groups, was tested scparately for the triradii 4P and /%' and cach palm
considered separately as well as totuls for both palms The chi-squire
values depict non-significant variation within cach state in respect of IP  n the
case of hext the four groups of Himachal Pradesh show homogeneous distribution
whereas the five groups of Rajasthan reveal significant differences for right
(p < 0.03), left (p < 0.05) and both palms (p < 0.001). The three groups of
Punjab depi:t significant variation only on left plam (p < 0.05) It is noteworthy
that when the frequency of AP + hext were considered only groups in Rajasthan
state showed significunt variation for right plus left totals (p 0.005)

(vi) Variation between castes of the same social rank.—In the prasent series thare were
four instances in which a caste with same social stalus was sampled from more
than one state. In order to examine whether castes of same rank sampled in
different states show any variation in AP and /it Chi square statistics, was applied.
It is observed that (a) the three scheduled castes, Ramdasis, Harijan (Chammar)
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and Meghwals, who are at the bottom of the social hierarcy, differ sigaificantly
for A® on right palm (p < 0.025) and /°* on right Palm (p < 0.025), (b) the two
Brahmin castes who represent the top of the soclal hierar:hy differ significantly
for sum of A® on both palms (p < 0.001) and sum of AP and /ext on both plams
(p < 0.01), (c) the two Rajput castes of middle social order differ only fer sum of
hext on both palms (p < 005), (d) the two trading castes— Agarwal and Oswal—
differ for sum of AP on both palms (p > 0.025) and sum of A°xton both pulms
(p < 0.001).

Variation betwzen ethnic groups.—Of the 13 groups, broadly speaking, the Bhils
are Australoids, the Nepalis are Mongoloids, while the rest of the groups repre-
sent Causasoids. The present materials are insufficient for aay detailed inter-
ethnic study. However, it appears that the frequency of hy pothenar triradii
among the M loids is mini i being among Australoids while the
Caucasoids occupy an intermediate potition. The Bhils differ from Nepalis for
ket on right (p < 0001), left palm (p < 0.0[) and both palms
(p < 0.001). Bhils also differ from the pooled Caucasoid sample for /°xt of both
palms on right (p < 0.01), left (p < 00)I) and both palms (p < 0.001).
However, for totals of AP and h*x* differences are only observed on left palm
(p < 0.05) and on both palms (p < 0.01). The Nepalis differ signifi.andly
from the pooled Caucasoid sample for AP on right palm (p < 0.01) and h**t on
right palm (p < 0025). The observed tendenc-es get support from the earlier
observations that the hypothenar pattern intentities amung the Mongolouds are
substantially lester than in eitler Caucasoids or Australoids (Cummins and Midlo
1973 ; Plato 1975).

Discussion

Numerous earlier studies on palmar dermatoglyphics have re ported the
occurreace of various types of hypothenar patterns. From these works however, it is not
possible to discera frequency of types of hypothenar triradii as proposed by Malhotsa et a.l,
(1980). The present study clearly demonstrates the ex.stence of wide diversity in the frequency
of elther i¥ or A°* triradii among the groups studied. One of the most striking observations
made in this study (for the frst time) is the occurrence of extralinntal hypothenor 1riradii
(hext) in pearly 1 out of 10 palms. The bighly signifi 1nter- group diff 10 A°xt suggest
the exisience of enormous variations in the morphology of ridge ulignment in the hypothenar
area amoog these groups.
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Itis noteworthy thit the power of disctimination between groups within a state, or
between groups of diff:rent states, decreases when we consider sum totals of AP and pext than
each of these treated sepurately. This further supports our methodology of treating triradii
1P and /i**t separately

The observed variation between castes of the same rank was expected, as many carlier
works usins other characters also reported similar beterogeneity (for a detailed discussion see
among others, Sanghvi and Khanolkar 1949; Karve and Malhotra 1968; Malbolra, 1978).
The inter-ethnic diversity noticed, though based on limited data, is consistent with earlier
observations based on hypothenar paiterns,

In conclusion, we strongly feel that \he wide heterogencity obscrved in the types of
hypothenar Iriradil, its consisteat high degree of bilateral symmetry, and high heritability
(Loesch 1971) makes this trait highly suitable for population studies.
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Table 1—The percent frequencics o types of hypothenar uiradii among 1S population groups.

Percent frequency

Population Side No. of ———
pereons he Bexr h

HIVMIACHAL PRADESH

Brabmins R 100 227 60 29.0
L 100 170 6.0 230
R+L 100 20.0 6.0 2.0
Cnoudbhury R 100 170 5o 2.0
L 100 2.0 10 280
R+L 100 19.0 6.0 250
Hacijan (Chammar) R 48 229 2.1 25.0
L a8 8.3 104 18.7
R+L 48 15.6 6.2 e
Gaddi Rajput R 100 120 50 170
L 100 120 390 150
R+L 100 120 4.0 160
PUNJAB
Agarwal Banla R 100 180 8.0 60
L loo 160 20 180
R+ L 100 170 50 220
Jat Sikh R 100 10.0 140 240
L 100 130 8.0 210
R+L 100 18 no 28
Ramdasis R 100 15.0 [ 240
L 100 7.0 120 190
R+L 100 no 10.5 218

Contd.
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RAJASTHAN

Bhil

Brahmin (Palival)

Meghwal

Rajput

Oswal Bania

NEPAL
Nepali

R+ L

R

R+L

R+L

101
101
101

4
9%
9

110
9.0
100

170
100
85

70
9.0
80

2.0
15.0
1.0

59
1.9
89

181
42
1.1

180
220
200

6.0
8.0
70

16.0
80
120

1.0
7.0
0

98
15.8
1.8

2.1
14
4.7

20
o
300

13.0
18.0
15.5

no
1.0
20.0

180
20
200

2.7
217
267

202
116
158
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TABLE 2 Percent bilaleral asymmetry in hypothenar triradii s mong 13 Population groups

ke i babmme ovbampume ey sy
Brshmin 640 100 20 76.0 20
Choudhury 6.0 8.0 4.0 810 190
Harijan (Chammar) n9 | &) 2l 833 167
Caddi Rojput 70 20 10 5.0 250
Agarwal Banls 68.0 6.0 10 750 250
Jat Sikh 720 10 60 850 15.0
Ramdasi 6.0 EX 60 780 220
Bhil 610 20 100 o 26.0
Brahmin (Palival) 76.0 20 10 79.0 210
Meghwal 70.0 to 6.0 o 250
Rajput 7.0 40 40 ™o 210
Oswal Bania 634 20 109 76.2 28
Nepali m1 21 21 81.9 181
Pooled 13 Populations 68 44 43 78S 218

1. Freque.cies of the same type of hypothenar tiiradii or their absence from boih paims.
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