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Summary: Five hundred families from five different endogamous populations encom-
passing the main social rank in the caste hierarchy of the same geographical area of West
Bengal, India, were analyzed to present variation in qualitative pattern types on fingers and
palms. Sex dimorphism, homogeneous in all populations, suggests common characteristics
of dermatoglyphic patterns. The pattern types are not uniformly distributed on 10 fingers
and palmar configurational areas. However, most of these observations are homogeneous
in nature, in both sexes among 5 populations. But the two sets of results on fingers and
palms are not exactly the same. Palmar dermatoglyphic relationship reflects the better caste
affinities, perhaps due to embryological development, having relatively a longer growth
period compared to fingers (Cummins 1929). The present findings indicate that the quali-
tative dermatoglyphic affinities conform to the known ethnohistorical background of these
populations, which correspond also to the results of quantitative dermatoglyphics as well as
serological and biochemical markers of these populations. These observations indicate that
these population groups have a common genetic background and thus traditional grouping
of Indian populations on the basis of caste hierarchy may not be a reflection of the genetic
origin of the population. In dermatoglyphic affinities, both qualitative and quantitative
traits therefore may be quite useful in tracing the ethnohistorical background of these
populations.

Key words: Qualitative dermatoglyphics, endogamous groups, West Bengal, India.

Zusammenfassung: Fiinfhundert Familien aus fiinf verschiedenen endogamen Populatio-
nen, die den Hauptrang in der Kastenhierarchie einnehmen und aus derselben geographi-
schen Region von West-Bengalen (Indien) stammen, wurden hinsichtlich der Variabilitat
der qualitativen Hautleistenmerkmale von Fingern und Handfléchen untersucht. Der in
allen Populationen homogene Geschlechtsdimorphismus 148t gemeinsame Charakteristika
der Hautleistenmuster annehmen. Die Mustertypen sind nicht gleichmaBig auf die 10 Fin-
ger und die Handflichenareale verteilt. Allerdings sind die meisten dieser Beobachtungen
In beiden Geschlechtern der fiinf Populationen gleichartig. Jedoch sind zwei der Merk-
malssiitze auf den Fingern und Handflichen nicht exakt gleich. Die palmaren Hautleisten-
merkmale reflektieren die deutlicheren Beziehungen zur Kastengliederung, was moglicher-
weise mit der embryonalen Entwicklung zusammenhingt, in welcher die Palmae im Ve;-
gleich zu den Fingern eine relativ lingere Wachstumspériode besitzen (Cummins 1929). Die
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Ergebnisse zeigen, daB die qualitativen Hautleistenmuster in Ubereinstimmung mit dem
ethnohistorischen Hintergrund dieser Populationen stehen. Sie entsprechen damit den Er-
gebnissen der Analyse der quantitativen Hautleistenmerkmale wie auch von serologischen
und biochemischen Markern in diesen Populationen. Diese Beobachtungen lassen insge-
samt annehmen, da3 die untersuchten Populationen einen gemeinsamen genetischen Ur-
sprung haben und daB die traditionelle Gruppierung der indischen Populationen auf der
Basis der Kastenhierarchie nicht unbedingt den genetischen Ursprung dieser Populationén
reflektieren muB. Beziiglich der Hautleistenmuster ergibt sich, daB sowohl die qualitativen
als auch die quantitativen Merkmale beziiglich der Erforschung der Herkunftsgeschichte
dieser Populationen bedeutsam sind.

Schliisselworter: Qualitative Hautleistenmerkmale, endogame Bevolkerungsgruppen,
West-Bengalen, Indien.

Introduction

In continuation of our preceding studies (Karmakar et al. 2000 a,b) on quantitative
dermatoglyphics in five different endogamous populations of West Bengal, we
present herein the data on the main qualitative dermatoglyphic characternstics of
the same population groups. :

The use of dermatoglyphic traits as a tool of unique value for human genetics
has been suggested by several studies due to it’s special biological characteristics:
genetically determined (Pons 1964, Holt 1968, Loesch 1971, Chakraborty &
Malhotra 1981, Gilligan et al. 1985); phylogenetically stable (Newman 1960, Roth-
hammer 1977, Froehlich & Giles 1981); biogenetically determined rather than by
the physical environment (Singh 1982); evolutionarily conservative (Sachs & Bat-
Miriam 1957); thus dermatoglyphics are “highly advantageous population mar-
kers” (Froehlich & Giles 1981) in the evaluation of interpopulational distances
(Micle & Kobyliansky 1985); and dermatoglyphic affinities conform to the known
ethno-historical and geographical background (Sachs & Bat-Miriam 1957, Kar-
makar et al. 1989, Kamali & Mavalwala 1990, Arrieta et al. 1991, Reddy & Reddy
1992, Crawford & Duggirala 1992, Sanna & Floris 1995, Sanna et al. 1998, Floris et
al. 1998). There is wide agreement that the heredity of most dermatoglyphic
features conforms to a polygenic system with individual genes contributing a small
additive effect and which are frequently used to characterize populations in
anthropological research (Rife 1953, Newman 1960). According to Newman
(1960) “since dermatoglyphic traits are polygenically controlled, putatively non-
adaptive, and undergo no postnatal modifications they have distinct metho-
dological advantages over either anthropometry or serology in clarifying the older
and more basic relationships between human populations”. Furthermore, Rudan
et al. (1983) states that “these traits are less influenced by current evolutionary
factors and migratory processes and thus distances estimated from the derma-
toglyphic data are the last estimate of the differences that did or did not exist In
the ancestral population”. In general, the finger and palmar dermatoglyphics have
shown a great deal of variations in the frequencies of various pattern types in
different population groups (see among others, Rife 1953, Newman 1960,
Cummins & Midlo 1961, Sarkar 1967, 1969, 1972, 1976, Singh 1978, Malhotra 1979,
Ghosh 1982, 1985, Arrieta et al. 1990, 1991). There is a wide use of dermatoglyphic
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traits also in medical genetics because certain karyotype anomalies are related
with the frequency of different patterns, as well as with their distribution on
different fingers and with the values of their ridge counts (Cummins & Midlo 1961,
Schauman & Alter 1976). It is also known that dermatoglyphic sexual dimorphism
differs in diverse populations (Cummins & Midlo 1961, Schwidetzky & Jantz
1979). Our simultaneous observations have revealed sex differences for some
traits of quantitative dermatoglyphics among these populations, which compels us
to examine further, the same information on qualitative traits. Moreover, these
populations are also characterized by showing a high degree of similarities,
concerning their dermatoglyphic traits, as well as their biochemical and serological
markers, which fully correspond to their ethno-historical backgrounds (Mukherjee
et al. 1974, 1987, Chakraborty et al. 1982, 1986, 1987, Chakraborty 1987, Karmakar
et al. 2000 a,b). The objective of the present study is to provide information on (1)
finger and palmar patterns; (2) symmetry of pattern types on homologous fingers;
(3) sexual dimorphism; (4) relationship with the earlier suggestion of genetical
influence on them 1i.e., ethno-historical relationship; (5) relationship between the
results of qualitative and quantitative traits; and (6) finally a comparative
observation with the earlier results of biochemical and serological markers of
these populations.

Materia] and methods

A detailed description of the sample based on ethnohistorical background, biochemical and
serological markers, methods of dermatoglyphic print collection and print analysis, were
described in our earlier paper (Karmakar et al. 2000a). Herein, we provide only the
information directly related to the aim of the present study and for convenience, the names of
populations, their abbreviations and population-wise sample sizes are presented in Table 1.

Results
Digital pattern types

The percentage distribution of finger pattern types namely arches (A), radial loop
(R), ulnar loop (U) and whorl (W), as well as their distribution on individual
fingers are presented in Tables 2-6. Among the five populations, the highest
frequency for arches is on the IInd finger: 13.9 % in BR for both sexes on the left
hand; on the right: 11.3 % males in BR; 11.3 % females in BR and LO. The highest
frequency of radial loops is on finger II, on the left hand: 9.7% males in BR,10.3%
females in LO and the right hand: 12.6 % males in LO, 6.7 % females in LO. In
both sexes radial loops are relatively very rare on the remaining fingers or even
absent. Ulnar loops occur at a highest frequency on digit V, left hand: 85.2 % males
in BR, 79.0 % females in LO; on the right hand: 79.6 % males in LO, 82.1 %
females in MA. Whorls appear with the highest frequency on digit V, left hand:
30.4 % males in PA, 48.3 % females in MU, on the right hand: 63.4 % males in PA,
31.0 % females in MU. For combined 5 fingers, the highest frequency of arches
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Table 1. Sample description.

B. Karmakar, K. Yakovenko and E. Kobyhansky

Population

Brahmin (Rarhi)
Mahisys

Padmaraj
Muslim (Sunni)

L.odha
Total

Abbreviation

BR
MA
PA

MU
LO

No. of family No. of individual
100 449
100 504
100 525
100 555
100 402
500 2435

Table 2. Frequency in % of finger pattern types, by sex and hand. Brahmin. A = arches;
R =radial loop; U = ulnar loop; W = whorls.

Pattern Left fingers Left Right fingers Right Both
Type 1 M III IV V hand 1 II III IV V hand hands
Malies
A 30 139 48 22 22 5.2 04 113 48 17 22 41 47
R - 78 - - - 1.6 - 117 09 13 - 28 22
U 60.0 430 670 500 852 610 522 439 730 357 774 564 58.7
W 370 352 283 478 126 322 474 33.0 213 613 204 367 344
Females -
A 74 139 79 42 42 175 42 111 37 19 28 47 5.6
R 05 97 14 05 05 25 - 60 - - 09 14 1.8
U 560 440 653 509 782 589 616 519 787 495 B80.6 0644 62.6
W 36.1 324 255 444 171 311 343 310 176 48.6 157 294 300
Table 3. Frequency in % of finger pattern types, by sex and hand. Mahisys.
Pattern Left fingers | Left Right fingers Right Both
Type I IO III IV V hand 1 II III IV V hand hands
Males |
A 30 139 48 22 22 5.2 04 113 48 17 22 4.1 4.7
A 27 130 46 19 19 48 04 100 42 15 19 36 42
R - 69 - — - 1.4 - 115 08 11 - 27 20
U 571 421 667 479 831 594 490 425 724 337 762 548 571
W 402 379 287 502 149 344 506 360 226 63.6 218 389 36.7
. Females |
A 71 138 79 38 38 73 38 108 42 17 25 46 55
R 04 96 13 04 04 24 - 54 - 04 08 13 1.7
U 554 421 650 496 792 583 613 521 771 475 821 64.0 621
W 35,0 31.7 188 504 14.6 30.1

.37'1 346 258 463 16.7 321

30.8
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Pattern Lef fingers  Lef 3!1_! fingers  Right Both
Type 1 N Il IV V hand ' IV V hand hande

il

A 2% 123 47 18 18 46 04 04 43 14 18 3S 4.1
R - 76 04 - - 1.6 - 112 07 13 - 26 2.1
U 354 420 656 478 822 5846 486 428 T2S M1 764 S49 567
W 420 380 293 504 159 351 S1.) 366 225 634 217 391 31
Females
A 68 141 80 40 36 73 40 112 44 16 24 4.7 5.6
R 04 100 12 04 04 25 - 82 . 04 08 13 1.7
 §) 550 410 643 482 787 8574 602 514 T1S 474 819 637 616
W 378 349 265 474 173 328 357 32 181 S06 149 303 311}

Table 8. Frequency in % of finger pattern types, by sex and hand. Muslim.

Pattern - Left fingers Left Right fingers Right Both
Type 1 1 U1 IV V hand | I I} IV V hand hands
Males
A 24 127 62 21 17 SO 07 103 St L7 17 39 4.5
R 00 96 07 00 00 21 00 106 07 10 00 28 2.3
U 568 408 654 483 829 S88 S00 421 729 356 767 58 872
W 408 370 27.7 497 154 34.1 493 370 212 616 216 382 MWl
Females
A 65 137 80 38 34 7.1 38 106 46 1S5 23 46 S4
R 04 99 11 08 04 25 00 49 00 04 08 1.2 1.6
U 559 41.1 646 471 798 877 61.2 51.7 T2 47.1 B81.7 638 618
W 373 354 262 483 163 327 350 327 183 S10 152 W4 312

Table 6. Frequency in % of finger pattern types, by sex and hand. Lodha.

Pattern Left fingers Left RlEhI lingers Right Baoth

Type 1 11 11 IV V hand 1 il IV V hand hands
Males

34 146 83 2.4 24 56 0S5 112 49 19 24 4.2 49

- 78 - - 16 - 126 10 15 - 30 213

60.2 432 689 519 8854 619 8529 437 748 K3 M6 579 W9
364 345 257 456 121 309 466 325 194 383 180 330 N9

gCR)>

g

67 128 82 41 46 73 41 113 36 1S A1 47 36
0S 103 1$ 05 0S 27 - 67 - - 10 1S5S 19
574 456 656 508 790 597 610 S13 M0 497 810 644 A28
W 354 313 246 446 159 304 349 308 174 487 149 293 297

x>
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occurs on the left hand: 5.6 % males in LO, 7.5 % females in BR; on the right: 4.2
% males in 1.O, 4.7% females in LO, PA and BR; for pattern loop radial, on the
left: 2.1% (MU) in males, 2.7% (LO) in females; on the right: 3.0% males (LO);
1.5% females (LO); for pattern ulnar loops on the left: 61.9% males (LO), 59.7%
females (LLO) on the right: 57.9% males in LO, 64.4% females in LO and BR; for
pattern whorls, left hand: 35.1% males in PA, 32.8% females in PA; on the right:
39.1% males in PA, 30.4% females in MU. The population trend is found when
considering pattern types frequencies of 10 digits as the arch: males 4.9% (LO),
females 5.6% (BR, PA, LO); loop radial: 2.3% males (LO, MU); 1.9% females
(LO); loop ulnar: 59.9% males (LO), 62.8% females (1.O); whorls: 37.1% males
(PA), 31.2% females (MU), respectively. A digit-wise comparison concerning the
highest frequency of principal pattern types among the 5 populations presents a
kind of order in which the frequency decreases from finger to finger. In the case of
the most frequent pattern ulnar loops (U) is on the left: V>III > 1> IV > 11, in both
sexes; and on the right is slightly different: V > III > I > II > IV, the same in both
sexes. For the whorls (W) the order is IV > 1> I1 > III >V, the same for each hand
in both sexes. Pattern arches (A) onthe leftis II > III > I > V > IV, the same in
both sexes, while on the right somewhat different between males: II > III >V > IV
> I and females: II > III > V > I > IV. The order of population groups with regard
to different pattern types for both the hands considered (10 fingers) together is as
follows: Arch: Male LO > BR > MU > MA > PA;Female LO=BR =PA > MA >
MU; Ulnar Loop: Male LO > BR > PA > MU > MA; Female LO > BR > MA >
MU > PA. Whorl: Male PA > MA > MU > BR > LO; Female MU > PA > MA >
BR > LO.

Pattern combinations

Pattern combinations between homologous fingers are presented in Tables 7-11.
The most common combination of patterns is U-U followed by W-W/U-W/A-
A/A-U in both sexes among all populations. The remaining combinations are
relatively rare or even absent. The greater frequency for the combination U-U is
pronounced on the digital pair V-V, for W-W on IV-1V, for A-A on II-II and U-W
on IV-IV (somewhat different in females for BR and LO on II-II) in all
populations and both sexes. Among the 5 population groups the greatest
frequency for U-U in males are among LO (79.0%) and in females among MA
(80.6%); for W-W in males among PA (47.5%) and in females among MU
(44.6%); for U-W in males and females among LO (21.1%) and (12.4%); and for
A-A in males among LO (9.9%) and in females PA (11.1%), respectively.

The pattern type frequency of individuals with monomorphic hands, i.e.
bearing the same pattern on all ten fingers are given in Tables 12-16. The majority
of the individuals possess the highest frequency of combination U-W in both sexes
among all populations: BR (M = 57.0%,F =53.7%), MA (M = 59.4%,F = 55.0%),
PA (M =594%,F =55.0%),MU (M =59.9%,F =55.9%) and LO (M =56.8%, F
= 54.4% ), respectively. Out of all the possible combinations (total 15), 6 are absent
in each population group.
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Table 7. Pattern combinations (in %) on the pairs of right and left homologous fingers.

Brahmin.

Pairs of Pattern combination

fingers A-A R-R UU W-W AR AU AW RU RW UW

Males

1-I - - 479 33.6 - 0.5 0.9 - — 17.1

II-11 0.8 49 361 301 0.5 3.8 - 3.3 05 109

II1-111 3.0 - 68.7 192 — 2.5 — 1.0 - 5.6

V-1V 1.4 — 318 444 - 0.5 0.5 0.5 - 21.0

V-V 0.9 - 768 11.2 - 1.3 0.4 - - 9.4

Total 2.8 09 527 276 0.1 1.7 04 0.9 01 129

Females

I-1 3.3 - 541 29.8 — 1.7 - . - 11.0

II-11 10.2 42 40.7 26.9 0.6 24 — 1.8 1.2 120

ITI-111 2.8 - 744 17.0 - 1.1 - - — 4.5

IV-IV 1.5 - 446 410 - - 0.5 - 05 118

V-V 1.5 - 789 113 - 1.5 - 0.5 - 6.2
588 253 0.1 1.3 0.1 04 0.3 9.1

Total 3.7 0.8

Table 8. Pattern combinations (in %) on the pairs of right and left homologous fingers.

Mabhisys.

Pairs of Pattern combination

fingers A-A RR UU WW AR AU AW RU RW UW

Males

I-1 — - 446 37.1 - 0.4 0.8 - — 171

I-11 8.6 4.3 354 33.0 0.5 3.3 0.5 29 05 110

III-111 2.7 - 68.1 204 - 2.2 - 0.9 - 5.8

IV-IV 1.2 ~ 299 47.] ~ 0.4 04 0.4 — 20.5

V-V 0.8 — 755 13.0 - 1.2 04 - - 9.1

Total 2.5 0.8 51.1 30.0 0.1 1.5 0.4 0.8 01 128
Females

I-1 3.0 - 53.7 303 - 1.5 0.5 ~ — 10.9

II-11 10.4 38 399 290 0.5 2.2 - 1.6 11 115

ITI-T1I 3.0 - 726 178 - 1.5 - - - 51

V-1V 1.4 - 421 426 - - 0.5 0.5 0.5 125

V-V 1.4 - 806 10.6 - 14 - 0.5 - 5.6

Total 3.7 0.7 58.1 26.1 0.1 1.3 0.2 0.5 0.3 9.1

B R R R R I w s s e
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Table 9. Pattern combinations (in %) on the pairs of right and left. homologous fingers.

Padmaraj.

Pairs of Pattern combination

fingers A-A RR UU W-W AR AU AW RU RVWW U-W

| Males

I-1 - - 437 38.5 — 04 0.8 - - 16.7

I1-11 8.1 4.1 383 335 0.5 3.2 0.5 3.2 09 10.9

ITI-111 3.0 - 679 20.7 — 2.1 - 0.8 - 5.5

IV-IV 1.2 - 30.5 47.5 — 0.4 0.4 04 - 19.7

V-V 0.8 - 755 13.2 - 1.1 0.4 — - 0.1

Total 24 0.7 509 306 0.1 1.4 0.4 0.8 02 125
Females

I-1 2.9 — 529 314 - 1.9 0.5 - - 10.5

II-11 111 3.7 386 296 0.5 2.1 — 1.6 11 11.6

III-I1T 3.5 — 728 173 - 1.5 - - - 5.0

IV-IV 14 — 414 437 - - 0.5 0.5 05 122

V-V 1.3 — 803 108 - 1.3 — 0.4 - 58

Total 38 0.7 576 26.6 0.1 1.3 0.5 03 9.0

02

Table 10. Pattern combinations (in %) on the pairs of right and left homologous fingers.

Muslim,

Pairs of Pattern combination

fingers A-A RR U-U W-W AR AU AW R-U R-W UW

Males

I-1 ~ - 455 373 - 0.7 0.7 - ~ 15.7

I1-11 9.0 38 342 329 0.9 3.0 0.4 3.0 21 107

III-II1 4.0 - 684 196 - 2.0 - 0.8 - 52

IV-1IV 1.1 - 316 46.7 — 0.7 0.4 04 - 19.1

V-V 0.7 — 75.8 128 - 1.1 04 — - 9.3

Total 2.8 0.7 515 2938 0.2 1.5 0.4 0.8 04 121
Females

I-1 2.7 - 541 30.6 — 1.8 0.5 — - 104

II-11 105 35 390 305 0.5 2.0 - 1.5 1.0 115

ITI-111 3.7 - 727 176 - 1.4 - - — 4.6

V-1V 1.3 - 408 44.6 - - 0.4 0.4 04 120

V-V 1.3 - 80.2 10.1 -~ 1.3 - 0.4 - 6.8

Total 3.7 0 578 266 0.1 1.3 0.2 0.5 0.3 9.0
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Table 11. Pattern combinations (in %) on the pairs of right and left homologous fingers.

Lodha.

Pairs of Pattern combination

fingers A-A R-R U.U W.W AR AU AW RU RW UW

Males

1-1 - - 455 373 - 0.7 0.7 - - 15.7

I-I - — 48.4 33.0 - 0.5 1.1 - - 17.0

II-I1 9.9 49. 358 290 0.6 3.7 —~ 3.7 06 11.7

III-11X 34 - 708 16.9 - 2.2 - 1.1 - 5.6

IV-IV 1.6 - 342 41.6 - 0.5 0.5 0.5 — 21.1

V-V 1.0 — 79.0 105 - 1.5 0.5 - - 7.5

Total 2.9 09 542 26.0 0.1 1.6 0.4 1.0 0.1 126

Females

I-1 3.0 - 545 299 - 1.8 - ~ - 10.8

I1-11 9.8 46 412 255 0.7 2.6 - 2.0 1.3 124

HI-111 2.5 - 747 16.5 - 1.3 - - — 5.1

IV-IV: 1.1 — 446 41.1 - ~ 0.6 - 06 120

V-V 1.7 - 794 103 - 1.7 — 0.6 - 6.3
501 248 0.1 1.4 0.1 0.5 0.4 9.3

Total 35 0.8

Table 12. Frequency of pattern type combinations on the ten fingers; males and females.

Brahmin.

Males Females
Pattern N. % N %
A only - - - -
R only - — - -
U only 12 52 16 7.4
W only 6 2.6 5 2.3
A+R - - - .
A+U 16 7.0 28 13.0
A+W - - - =
R+U 9 3.9 8 3.7
R+W - - -~ =
U+W 131 57.0 116 53.7
A+R+0U 5 2.2 5 2.3
A+R+W - - = -
A+U+W 27 11.7 16 74
R+U+W 23 10.0 14 6.5
A+R+U+W 1 0.4 8 3.7
—_—
Total 230 100.0 216 100.0
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Males Females

Pattern N. % N. %
A only - - - -
R only - - - =
U only 14 34 17 71
W only 7 2.7 6 2.3
A+R - - - -
A+U 16 6.1 29 12.1
A+W - - - ~
R+U 9 34 9 38
R+W - - - -
U+W 155 594 132 550
A+R+U 5 1.9 5 2.1
A+R+W - - - -
A+U+W 28 10.7 18 75
R+U+ W 25 9.6 tS 63
A+R+U+W 2 0.8 9 38
Total 261 100.0 240 100.0

Teble 14. Frequency of pattern type combinations on the ten fingers; males and females.

Padmaraj.

Males Females
Pattern N. % N. %
A only - - - -
R only -~ - - -
U only 15 54 17 6.8
W only 8 29 6 24
A+R - - - -
A+l 16 58 30 120
A+W - - - -
R+U 10 3.6 9 36
R+W - - - -
U+ W 164 59.4 137 55.0
A+R+U 5 1.8 5 2.0
A+R+W - - - -
A+U+ W 28 10.1 19 7.6
Rs+lle W 27 98 17 6.8
A+R+U+W 3 1.} 9 36
Total 276 1000 249 100.0
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Table 15. Frequency of pattern type combinations on the ten fingers; males and females:
Muslim.

_ Males Females
Pattern N. % N. o/
e e —————————————————————
A only - - - -
R only - - - -
U only 15 5.1 18 6.8
W only 8 2.7 6 2.3
A+R — - _ _
A+U 20 6.8 30 11.4
A+W = = - -
R+U 12 4.1 11 4.2
R+W - — - —
U+W 169 579 147 55.9
A+R+U 7 2.4 5 1.9
A+R+W - = _ _
A+U+W 28 9.6 20 7.6
R+U+ W 29 9.9 17 6.5
A+R+U+W 4 14 9 34
Total 292 100.0 263 100.0

Table 16. Frequency of pattern type combinations on the ten fingers; males and females.

Lodha.

Males Females
Pattern N % N %
A only - - - -
R only - - - —
U only 10 4.9 13 6.7
W only 4 1.9 4 2.1
A+R - - - _
A+U 16 7.8 25 12.8
A+W = o - .
R+U 9 4.4 8 4.1
R+W = = - =
U+w 117 56.8 106 54.4
A+R+1U 5 2.4 5 2.6
A+R+W - - — _
A+U+W 23 11.2 13 6.7
R+U+W 21 10.2 13 6.7
A+R4+U+W 1 0.5 8 4.1
Total 206 100.0 195 100.0
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Palmar patterns

The percent incidence of palmar patterns in terms of pattern, present and absent
in five configurational areas are shown in Tables 17-21. The order of magnitude of
occurrence of true patterns among five populations on combined hands is IV > III
> Hyp > II > Th in males and IV > Hyp > I1I > II > Th in females. With respect to
sexual variation, the patterns are more frequent in Hyp and IV areas in females
than 1n males, while in the other areas males dominate over the females. This trend
is found in all populations in the case of R+L hands, while on the other hand,
considering the right and left side separately, the incidence of patterns is higher in
males than in females except the Hyp area. In general, bilateral differences are
more pronounced on the right palm than on the left except the II interdigital area.
These characteristics are true for all five populations. The overall incidences of
palmar patterns among five population groups are reflected as homogeneous in
nature. Although non-significant heterogeneity among the groups is observed —
the palmar and digital — the two sets of results are not exactly the same; palmar
dermatoglyphic relationships reflect the better caste affiliations.

Sex comparisons were set out in Table 22. Pattern frequencies between sexes
show some variations, however, finger patterns on the right hand for all digits
except 111 among 4 groups are significantly different; LO is homogeneous; finger
pattern combination shows homogeneity except only PA for I-I combination;
palmar pattern on IV interdigital areas are significantly different in all 5 popula-
tions; the remaining variables do not differ significantly, and overall 5 castes

comparisons show homogeneity of dermatoglyphic sexual dimorphism for all
variables.

Discussion

From the above presentation it appears that there is some variation in the
distribution of pattern types on all fingers and palmar configurational areas
between males and females; between the right and left sides. However, most of
these observations show similarities in five population groups in spite of scattering
of the digital and palmar configurational variabilities. The interpretation of these
characteristics or apparent association or relatedness may be discussed in the light
of (1) embryological or developmental consideration of dermatoglyphic traits, and
(1) ethno-historical background of the populations.

- High frequencies of ulnar loops and whorls, and low frequencies of arches and
radial loops which are not uniformly distributed on 10 fingers, appear in both sexes
in all 5 populations, and are in accordance with earlier observations (Singh 1961,
Rife 1964, 1972, Roberts et al. 1972, 1976, Newman 1974, Plato et al. 1975, Arrieta
& Lostao 1988, Arrieta et al. 1989, 1990, 1991, Crawford & Duggirala 1992,
Dittmar 1994, Daniela et al. 1995). According to Holt (1968) “certain patterns tend
to occur more frequently on some digits than on others”, which seems to be
constant for any population. Qualitative dermatoglyphic traits is a complex
outcome of a developmental process in which individual digits of the same genetic
fields, but at different locations occur, as has also been suggested by earlier studies



Dermatoglyphic sexual dimorphism = 285

Table 17. Percent distribution of paimar patterns in males (M) and females (F). Brahmin.

Interdigital

Thenar Hypothenar I I IV

M F M F M F M F M F
On both palms:
Absent 943 968 504 435 921 944 374 472 287 231
Present 09 05 278 292 26 05 296 255 400 54.6
Same pattern 04 05 191 231 26 05 296 250 378 509
Different pattern 04 - 87 60 - — — 05 22 3.7
Bilateral symmetry 948 972 696 667 948 949 670 722 665 741
Pattern only on: |
Left palm 39 28 122 134 09 09 57 37 248 162
Right palm 09 - 9.6 4 4 65 6.0

ENE ]

13.9

42 274 23.6

Table 18. Percent distribution of palmar patterns in males (M) and females (F). Mahisys.

__ Interdigital

Thenar Hypothenar I ITI IV

M F M F M F M F M F
On both palms;
Absent 95.0 971 487 4.6 919 941 364 454 272 229
Present 08 04 280 292 23 08 295 271 410 542
Same pattern 04 04 188 229 23 08 295 267 375 500
Different pattern 04 - 92 63 - - - 04 34 42
Bilateral symmetry 954 975 674 675 942 950 659 721 648 729
Pattern only on:
Left palm 34 25 134 138 15 08 54 42 245 167
Right palm 08 -~ 100 125 42 42 287 233 73 63

Table 19, Percent distribution of palmar patterns in males (M) and females (F). Padmaraj.

Interdigital

Thenar Hypothenar II 111 IV

M F M F M F M F M F
On both pa]ms
Absent 946 972 489 450 916 935 366 446 215 241
Present 14 04 9283 297 22 12 297 281 413 530
Same pattern 11 04 196 237 22 12 297 277 38.0 490
Different pattern 04 -~ 87 60 - - - 04 33 40
Bilateral symmetry 957 97.6 685 687 938 948 663 723 656 73.1
Pattern only on: |
Left palm 33 24 130 133 15 08 S1 40 236 165
Right palm 07 - 98 120 47 44 286 233 76 6.4
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Table 20. Percent distribution of palmar patterns in males (M) and females (F). Muslim.

 Interdigital .
Thepar  Hypothenar I o v

M F M F M F M P M F

On both palms: |

Absent 042 973 486 460 921 939 363 452 274 236
Present 14 04 284 293 21 11 291 278 411 3536
Same pattern 10 04 202 236 21 11 291 274 380 498
Different pattern 03 - 82 5.7 - 04 31 338

Bilateral symmetry 952 977 688 696 942 950 654 726 654 734
Pattern only on:

Left palm 38 23 134 129 14 08 51 49 240 163
Right palm 0.7 - 96 118 45 42 295 221 75 65

Table 21. Percent distribution of palmar patterns in males (M) and females (F). Lodha.

Interdigital
Thenar  Hypothenar { 1 IV
M F M F M F M F M F

On both palms:

Absent 947 969 490 462 927 938 383 467 2712 236
Present 10 05 286 292 29 05 282 262 413 538
Same pattern 05 05 199 231 29 05 282 256 388 49.7
Different pattern 0.5 87 62 - - - 0.5 24 4.1t

Bilatcral symmetry 95.1 974 689 692 956 943 665 723 660 733

Pattern only on:

Left palm | 34 26 121 133 10 10 53 36 257 169
Right palm 10 - 102 113 34 46 282 236 58 56

(Roberts & Coope 1975, Roberts 1982). Furthermore, Karlin et al. (1983) show
that total finger ridge count (determined by polygenes) and digital inter-
corrclations indicate that thesc affect more than a single digit. while on the other
hand, pattern types on one digit affects the ridge count not only on that digit but
also on others, as suggested by Kobyliansky et al. (1983). In view of this,
embryological considerations suggest that developmentally dermatoglyphic traits
are likely to be interlocked and thus genetic or environmental factors affecting the
development of one may well be expected to affect the development of others
Similarly, qualitative palmar dermatoglyphic traits are genetically controlled
(Pons 1954, Glanville 1965, Kumbnani 1969, Vrydagh-Laourcux 1971, Klocpfer
1978, Loesch 1978, Morgan et al. 1978, Karev 1991): and it has also bcen known
that the embryological environment plays a role in the development of cpidermal
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Table 22. Sex and intercaste comparisons, by 2 test of finger and palmar patterns.
-—_—_'_—___——_--—__—_—_____

Sex comparisons 5 Caste comparisons

Variables d.f Brahmin Mahisys Padmaraj Muslim Lodha df Male Female
—————__—___—_—___—_"'_'—_'————_—'—-_._—_.._..._‘
Finger pattern

LI 3 4.44 6.43 6.74 6700 143 12 550 044
II ” 0.74 1.55 1.56 022 068 , 290 1.84
Im = 3.19 6.01 3.75 101 195 , 423 0.41
IV . 1.70 3.09 3.30 352 073 , 431 1.71
Vv " 3.61 3.12 2.78 272 172 ,, 529 078
All N 7.63 2.20 2.38 122 055 ,, 194 049
R1 " 13.34% 17.63*  1840* 1592* 507 , 450 282
I . 5.68 8.63* 8.89% 917¢ 246 ,, 241 1.08
111 - 1.83 3.12 3.15 257 116 ,, 136 330
1AY, " 9.20* 10.54*  10.34* 794 361 ,, 206 1.10
\Y ,,' 2.06 6.35 5.92 578 113 ,, 443  0.60
All " 28.61* 6.09 6.20 545 138 ,, 1.35 0.18
10 Fingers ,, 15.33* 2.31 2.63 205 032 , 139 038
Pattern combinations |

I-1 9 15.23 16.83 1837 1587 1249 16 525 3.54
II-11 S 3.62 5.06 5.36 563 320 , 1071 3.33
II-1T0 . 4.42 3.40 3.38 292 263 , 410 307
IV-IV X 6.76 12.87 11.27 1033 972 ,, 391 4,18
V-V o 3.84 5.75 4.83 439 18 , 395 248
Pattern 8 14.93 14.24 12.79 936 1278 28 499 147
Comb.

10 fingers

Palmar patterns

Hyp 3 2.64 1.02 3.35 421 227 12 1.18 0.28
Th-1 . 3.09 1.23 i.11 089 040 , 050 1.02
I ' 3.18 2.37 1.38 137 370 , 159 131
J 11 N 4.79 4.51 3.95 571 328 , 0.62 1.42
IV " 10.43* 9.37* 7.94* 9.61* 944* | - —

* Marked differences are significant when p < 0.05.

ridge configurations (Babler 1978, 1987, 1990; Sorenson Jamaison 1990, Hauser
1991). Interpopulation variability in qualitative palmar dermatoglyphic traits has
also been ascertained (Pons 1952, Schwidetzky 1966, Plato 1970, Plato &
Wertelecki 1972, Plato et al. 1975, Vrydagh-Laoureux 1979, Fox & Plato 1987), and
has been considered as suitable for biological affinities between populations and
sub-populations (Rothhammer et al. 1977, Hoff et al. 1981, Karmakar et al. 1989,
Karmakar 1990, Kamali et al. 1990, Kamali & Mavalwala 1990, Reddy 1990,
Dittmar 1993, Sanna & Floris 1995, Floris et al. 1998). Moreover, that the palmar
variables are better interpopulation discriminators than fingers, has also been
revealed (Jantz & Chopra 1983, Reddy et al. 1988, Karmakar et al. 1989, Karmakar
1990). The present results perfectly correspond with these observations, the overall
Incidences of palmar patterns in S groups are reflected as homogeneous. The
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above phenomenons can be interpreted in the light of developmental theory of
dermatoglyphic topology. The pattern forms relatively early on the fetal pads of
palmar interdigital areas, while relatively late on the fingers and paimar areas, and
then attain greater growth (Cummins 1929). Thus, environmental factors may act
for a longer time on the palmar area compared to the digits, which could result in
a smaller heritability value of the palmar trait (Arrieta et al. 1992). The onto-
genetic differences which underlie population and digital or palmar differences i m
dermatoglyphic traits are suggested by Suter (1982).

In this context, it may be indicated that the palmar dermatoglyphic pattern of
affinities correspond better than fingers to the caste affiliations, or in other words,
the ethno-historic background of the populations. The quantitative results were
presented as dendrograms for males and females (Fig. 1a, 1b, 2a and 2b), in our
previous papers (2000 a,b) which depict relationships among 5 populations being
in perfect agreement with their ethno-historical background. The present study
clearly indicates that the qualitative dermatoglyphic affinities conform to the
known ethno-historical background of the populations (for details, see Karmakar
et al. 2000 a,b).

A comparison can be made between our previous results (Karmakar et al.
2000a,b) of quantitative traits and the present findings. These comparisons reveal
a similarity 1.e., the present results support the results of quantitative traits with
very few exceptions in both sexes. Sex dimorphism 1s homogeneous 1n nature
among 5 populations for qualitative and quantitative variables which indicates
common characteristics between two sets of dermatoglyphic traits, although there
exist some discrepancies between the right and left sides. However, overall homo-
geneity 1s well pronounced among the 5 groups of the same geographical area of
West Bengal. Therefore, the overall homogeneity among 5 populations with
respect to sex dimorphism and population affinities reflected as dermatoglyphic
characteristic may be related to their ethno-historical background. These charac-
teristic features have also been suggested by earlier studies on serological and
biochemical markers (Mukherjee et al. 1974, 1987, Chakraborty et al. 1986, 1987,
Banerjee et al. 1992) of these groups and suggested that these population groups
originate from a common genetic background. On the basis of these observations,
it may be concluded that the traditional grouping of Indian populations on the
basis of caste hierarchy may not be a reflection of genetic origin of the population

and therefore provides biologically relevant information which is essential in
studies of interpopulation variation.
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