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Ethnic Variation in Interfinger
Correlation of Ridge Counts:
Fresh Data from India®

by K. C. MALHOTRA and B. M. REDDY
Anthropometry and Human Genetics Unit, Indian Statisti-
cal Institute, 203 Barrackpore Trunk Rd., Calcutta 700035,
India. 3 V11 85

Jantz (1977) and Leguebe, Vrydagh, and Ducros (1981) have
recently reviewed the existing data on correlations between
ridge counts on different fingers and investigated the variation
in these correlations by sex and race. While Jantz used the
mean correlation of all 45 interfinger correlations for compari-
son, Leguebe et al. compared the mean correlation coefficients
for right-hand, left-hand, non-homologous, and homologous
fingers separately, finding the mean correlations between ho-
mologous fingers significantly higher than other correlations
and those for right-hand fingers higher than those for left-hand
ones. Jantz (1977) found a significantly higher mean correlation
in Africans than in other racial groups; Leguebe et al. failed to
find evidence for sex or race differences. The disagreement
between these two studies may in part be due to the different
methods followed; while Jantz computed the mean coefficients
from individual values, Leguebe et al. obtained them indi-
rectly from mean ridge-count values. We shall examine the
extent to which data on interfinger ridge-count correlations for
males of 28 population samples from India support Jantz’s
finding of patterning along racial/geographic lines.

The 28 populations for which complete interfinger ridge-
count matrices are available come from the state of Ma-
harashtra and, with the exception of the Parsis (Mavalwala
1962), have been studied by Malhotra et al. (1978, 1984).

To calculate mean correlation coefficients, following Jantz
(1977) and Leguebe et al. (1981), each of the 45 correlation
coefficients of each population was transformed to Fisher’s Z,
and averages were computed separately for correlations (a)
between fingers of the right hand, (b) between fingers of the left
hand, (¢) between non-homologous fingers of the two hands, (d)
between homologous fingers, and (e) between all 45 combina-
tions of the 10 fingers. To test the significance of the differences
between mean correlation coefficients among different popula-
tions, the normality test was used on the transformed Z-values.
Because castes and tribal populations in India differ in a num-
ber of biological traits (Balakrishnan 1978, Malhotra 1978),
the populations were divided into castes (N = 24) and tribes (¥
= 3); the Parsis, recent immigrants from Iran, were treated
separately. Mean values of interfinger correlations for Indian
populations and others are presented in table 1.
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A great deal of variation is observed among the Indian
populations in respect of various categories of interfinger ridge-
count correlation. The mean correlation coefficient between
right-hand fingers varies from 0.44 in Chitpavan Brahmins to
0.70 in Varhade; between left-hand fingers the range is from
0.44 in Maratha to 0.63 in Varhade. The observed ranges for
non-homologous fingers and homologous fingers are from 0.45
in Maratha to 0.65 in Varhade and from 0.63 in Unnikankan
to 0.78 in Varhade and Ladshe, respectively. The mean of the
45 correlations between the 10 fingers ranges from 0.49 in
Maratha to 0.68 in Varhade. The homologous fingers show the
highest correlations and 15 out of 28 populations show a higher
correlation between right-hand fingers.

To examine the interpopulation variation, we grouped the
populations of table 1 into broad categories based on ethnic
and/or geographical affiliation. It is evident from table 2 that
the relative magnitude of mean correlation values based on all
45 combinations is greatest among populations of African an-
cestry and lowest in Mongoloids: the pattern, in decreasing
order of magnitude, is African > European > Indian > Mon-
goloid. The mean values for other categories of interfinger cor-
relation, broadly speaking, display a similar pattern. As is
apparent in table 3, populations of African ancestry
significantly differ from the rest on the basis of the mean corre-
lation based on all 45 combinations; data for other categories of
correlation are not readily available for comparison. Popula-
tions of European ancestry do not differ significantly from any
other population (except Africans) in mean correlation of 45
values, but they do differ significantly from Indian castes and
pooled Indians on left-hand fingers, from Mongoloids on both
non-homologous and homologous fingers, and from Indian
tribes, castes, pooled Indians, Hehe, and Mongoloids on ho-
mologous fingers. Clearly, if the comparisons had been limited
to the mean for the total correlation matrix, these differences
would not have been apparent. Mongoloids do not differ
significantly from Indians in any of the five categories of cor-
relation.

Our finding that homologous fingers show the highest corre-
lations is in complete agreement with the results obtained in
populations from other parts of the world (see, among others,
Holt 1951, 1968; Mavalwala 1962; Jantz 1977; Leguebe et al.
1981). Our finding that 15 out of 28 Indian populations display
higher correlations between right-hand than left-hand fingers
is at variance with the results obtained by Leguebe et al.
(1981). The pattern of relative magnitude of mean correlation
values among different populations supports Jantz’s (1977) re-
port of racial differences in finger ridge-count correlations.
That the Indian populations show close affinities with Euro-
peans and American whites is easily explainable in that a ma-
jority of the castes and the Parsis belong to the Caucasoid
racial category. The close similarity with the Mongoloid castes
is intriguing because there is no discernible evidence of Mon-
goloid admixture in Maharashtrian populations. Our results
support the contention of Leguebe et al. (1981) that interpopu-
lation comparisons based on the mean value of 45 correlations
alone entail considerable loss of information.
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TABLE 1

MEAN VALUES OF INTERFINGER RIDGE-COUNT CORRELATIONS FOR INDIAN POPULATIONS AND OTHERS

RIGHT- LEFT-HAND NonN
SAMPLE HAND FINGERS HOMOLOGOUS HomoLoGous ToTAL
POPULATION SIZE FINGERS (10) (10) FINGERS (20) FINGERS (5) (45) SOURCE
Indian
Chitpavan Brahmin ......... 65 0.44 0.52 0.48 0.75 0.52 Malhotra et al. (1978)
Deshastha Rg. Brahmin ..... 59 0.57 0.62 0.59 0.75 0.61 "
Chandraseniya K. Prabhu ... 54 0.52 0.46 0.47 0.75 0.52 "
Maratha ................... 78 0.49 0.44 0.45 0.73 0.49 "
Nava Budha ............... 85 0.52 0.50 0.51 0.69 0.53 "
Bhil ...................... 94 0.57 0.61 0.55 0.72 0.59 "
Katkari ................... 66 0.57 0.52 0.48 0.72 0.54 "
Pawara .................... 64 0.57 0.61 0.53 0.69 0.57 "
Ahir ....... ... ... .o 273 0.58 0.57 0.56 0.75 0.59 "
Dange 165 0.48 0.52 0.49 0.73 0.52 Malhotra, Chakraborty,
and Bhanu (1984)
Gadhari-Dhengar ........... 95 0.56 0.51 0.53 0.73 0.56 "
Gadhari-Nikhar ............ 87 0.55 0.59 0.57 0.74 0.59 "
Hande .................... 72 0.46 0.49 0.46 0.73 0.50 "
Hatkar .................... 580 0.54 0.52 0.52 0.74 0.55 "
Kannade .................. 82 0.47 0.54 0.52 0.73 0.54 "
Khatik .................... 127 0.55 0.50 0.52 0.71 0.55 "
Khutekar .................. 445 0.57 0.58 0.55 0.76 0.59 "
Kurmar ................... 60 0.46 0.60 0.52 0.77 0.56 "
Ladshe .................... 75 0.56 0.49 0.51 0.78 0.55 "
Mendhe ................... 155 0.58 0.55 0.55 0.76 0.58 "
Sangar .................... 57 0.53 0.51 0.50 0.70 0.53 "
Shegar .................... 80 0.51 0.48 0.48 0.70 0.52 "
Telangi .................... 77 0.51 0.48 0.48 0.68 051 "
Thellari ................... 101 0.49 0.57 0.52 0.72 0.55 "
Unnikankan ............... 50 0.42 037 0.38 0.63 0.42 "
Varhade ................... 58 0.70 0.63 0.65 0.78 0.68 "
Zende ..................... 119 0.49 0.55 0.51 0.70 0.54 "
Parsi ...................... 200 0.51 0.56 0.52 0.73 0.55 Mavalwala (1962)
European
American white ............ 133 S S S L. 0.56 Jantz (1977)
English.................... 825 0.56 0.58 0.56 0.79 0.60 Holt (1951)
Belgian .................... 202 0.52 0.58 0.54 0.77 0.57 Leguebe, Vrydagh,
and Ducros (1981)
German ................... 400 0.56 0.60 0.57 0.81 0.61 Brehme, Riedel,
and Baitsch (1966)
German ................... 174 0.53 0.59 0.56 0.78 0.59 Knussmann (1967)
Mongoloid
Japanese .................. 242 0.48 0.52 0.47 0.75 0.52 Leguebe, Vrydagh,
and Ducros (1981)
Baliisolate ................ 92 0.43 0.46 0.43 0.70 0.47  Vrydagh and Breguet (1981)
Balieast ................... 52 0.58 0.68 0.60 0.76 0.63 "
Eskimo.................... 100 0.51 0.57 0.55 0.75 0.57 Leguebe, Vrydagh,
and Ducros (1981)
African
Hehe ...................... 107 0.61 0.62 0.60 0.69 0.62 Roberts, Chavez, and
Redmayne (1974)
American black ............ 102 0.64 Jantz (1977)
Bedic Bassari .............. 103 0.59 "
Dogan .................... 169 0.69 "
Efe Pygmy ................. 152 0.65 "
Yoruba .................... 127 0.71 "
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TABLE 2

MEAN VALUES OF INTERFINGER RIDGE-COUNT CORRELATIONS FOR ETHNIC
AND BROAD RACIAL CATEGORIES

RIGHT- LEFT- NoN- HomoL-
ETHNIC OR No. oF HAND HAND  HOMOLOGOUS 0GOUS

RAcCIAL CATEGORY POPULATIONS FINGERS FINGERS FINGERS FINGERS ToTAL
Indian

Tribal ............. 3 0.57 0.59 0.52 0.71 0.57

Caste .............. 24 0.54 0.54 0.53 0.74 0.56

Total ............ 27 0.54 0.54 0.53 0.74 0.56

Parsi ................ 1 0.51 0.56 0.52 0.73 0.55
Hehe ................ 1 0.61 0.62 0.60 0.69 0.62
African .............. 6 0.66
European ............ 4 0.55 0.59 0.56 0.79 0.59
European including 5 0.59

American white .. ...
Mongoloid ........... 4 0.49 0.54 0.50 0.74 0.53

TABLE 3

NORMALITY-TEST VALUES FOR DIFFERENCES BETWEEN MEAN CORRELATIONS FOR DIFFERENT ETHNIC
AND RACIAL CATEGORIES

Non-
RIGHT-HAND LEFT-HAND HOMOLOGOUS HoMoLoGoUs
PAIRS OF CATEGORIES FINGERS FINGERS FINGERS FINGERS ToTAL
Hehe X European .............. 0.83 0.49 0.65 —2.35% 0.42
X Mongoloid ............. 1.58 1.12 1.45 —1.08 1.19
X Indian tribal ............ 0.48 0.36 1.03 —0.40 0.64
X Indian caste ............ 1.09 1.25 0.88 —1.02 0.92
X Indian ................. 1.03 1.17 1.16 —1.05 0.94
X Parsi .................. 1.17 0.73 1.02 —-0.74 0.88
African X European ............ 2.70%*
X Mongoloid ............ 3.53%%*
X Indian tribal .......... 2.00%*
X Indian caste .......... 3.91%%
X Indian ............... 4.25%%
X Parsi ................ .. 2.30%
European X Mongoloid .......... 1.69 1.40 3.05%* 2.33% 1.69
X Indian tribal ........ —0.38 —0.08 0.79 2.63%* 0.47
X Indian caste ........ 0.45 2.52% 1.58 3.91%* 1.55
X Indian ............. 0.55 2.16% 1.58 4.26%% 1.68
X Parsi .............. 0.77 0.52 0.76 1.95 0.85
Mongoloid X Indian tribal ....... —-1.39 —0.95 —042 0.84 —0.65
X Indian caste ....... —1.30 0.10 —0.83 0.00 —0.87
X Indian ............ —1.39 —0.10 —0.86 0.25 —-0.72
X Parsi .............. —0.40 —0.45 —0.46 0.37 —0.31

*p <005, ** p <0.01

References Cited

BALAKRISHNAN, V. 1978. A preliminary study of genetic distances
among some populations of the Indian sub-continent. Journal of
Human Evolution 7:67-75. B

BRrREHME, H., V. RIEDEL, and H. BAITSCH. 1966. Uber Korrelationen
zwischen der quantitative Werten aller Finger- und Zehenbeeren-
muster. Anthvopologisches Anzeiger 28:285-93.

HoLt, S. B. 1951. The correlation between ridge-counts on different
fingers. Annals of Eugenics 16:287-97.

. 1968. The genetics of dermal vidges. Springfield: Thomas.

JaNTz, R. L. 1977. Sex and race differences in finger ridge-count
correlations. American Journal of Physical Anthropology 46:171—
76.

KNUSSMANN, R. 1967. Interkorrelationen in Hautleistensystem des
Menschen und ihre Faktorenanalytische Auswertung. Humange-
netik 4:221-43.

LEGUEBE, A., S. VRYDAGH, and J. D. Ducros. 1981. Finger ridge-
count correlations: Race, sex, and hand differences. Journal of Hu-
man Evolution 10:453—66.

76

MALHOTRA, K. C. 1978. Morphological composition of the people of
India. Journal of Human Evolution 7:45-53.

MALHOTRA, K. C., R. CHAKRABORTY, B. V. BHANU, and R. B. KazI.
1978. The correlations between vidge-counts on different fingers and
the velationship between TFRC, ATFRC, and FPII: Indian data.
Indian Statistical Institute Technical Report, Anthropology 3/78.

MALHOTRA, K. C., R. CHAKRABORTY, and B. V. BHANU. 1984. The
correlation between different fingers among 20 Dhangar castes of
Maharashtra. Indian Statistical Institute Technical Report, An-
thropology 2/84.

MavaLwALA, J. D. 1962. Correlation between ridge-counts on all
digits of the Parsis of India. Annals of Human Genetics 26:137-38.

RoBERTS, D. F., J. CHAVEZ, and A. REDMAYNE. 1974. Dermato-
glyphics of the Hehe (Tanzania). Man 9:31-34.

VRYDAGH, S., and G. BREGUET. 1981. Dermatoglyphes digitaux et
palmaires d’'une communauté balinaise: Tenganan Pageringsingan.
Bulletin de la Société Royale belge d’ Anthropologie et de Préhis-
toire 92:87-106.

CURRENT ANTHROPOLOGY



	Contents
	p. 74
	p. 75
	p. 76

	Issue Table of Contents
	Current Anthropology, Vol. 27, No. 1 (Feb., 1986) pp. 1-84
	Front Matter [pp. ]
	Editorial [pp. ]
	The Growth of Ethnobiological Nomenclature [and Comments and Reply] [pp. 1-19]
	Prizes [pp. 19]
	Phylogenetic Analysis of Early Hominids [and Comments and Reply] [pp. 21-43]
	Calendar [pp. 43]
	Discussion and Criticism
	On the Family and Change in the Middle East [pp. 45]
	More on Zhoukoudian [pp. 45-46]
	On Population Standards in Fertility [pp. 47]
	On Diet and Skull Form in Paleolithic Populations of the Iron Gate Gorge [pp. 47]
	On Hunting Ability, Reproductive Success, and Statistics [pp. 47-50]
	On Hedonic Selection, Random Variation, and the Direction of Cultural Evolution [pp. 50-53]
	On Keralan Cattle: A Response to Westen and Harris [pp. 53]
	On Australian Aboriginal Diets [pp. 54]
	On Chromosomes and Hominoid Phylogeny: A Reply to Schwartz [pp. 54-55]
	On Binford on Klasies River Mouth: Response of the Excavators [pp. 56-62]

	Reports
	New Data on the Origin of Modern Man in the Levant [pp. 63-64]
	New Data on the Chronology and Context of Cantabrian Paleolithic Cave Art [pp. 65]
	Odontometrics and Biological Continuity in the Meroitic, X-Group, and Christian Phases of Nubia [pp. 66-69]
	Relationships between Mousterian Lithic and Faunal Assemblages at Combe Grenal [pp. 69-71]
	Growth Patterns of European and Amerindian High-Altitude Natives [pp. 72-74]
	Ethnic Variation in Interfinger Correlation of Ridge Counts: Fresh Data From India [pp. 74-76]
	Monilethrix in Pembrokeshire [pp. 77]
	Taung Revisited: An Examination of the Past, Present, and Future of Hominid Evolution [pp. 78-80]
	Oral Contraceptives in a Southern Italian Community [pp. 80-83]

	Data Base [pp. 83-84]
	Back Matter [pp. ]





