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ABSTRACT Awthropometric characters of seven endog-
amous groups, namely, the Muslim, Brahmin, Kalita,
Kaibarta, Kumar, Jogi and Hira of Assam have been ex-
amined 1o study the numerical xonomy and group di-
vergence using the methodology of Penrose (1947,
1954) and Rao (1952). The study reveals three distinct
clusters. Out of seven groups, the Brahmin and Muslim
independently form two clustres Le. B and © respective-
Iy, whereas the rest e, the non-Brahmin Hindus name-
Iy the Hira, Kaibarta, Jogi Kumar and Kalita wogether
form another ¢luster (ie. A). Both the Brahmin and
Muslim maintain considerable distance from the non-
Brahmin Hindu groups. However, il appeatrs that the
distance between the Brahmin and the non-Brahmin
Hindu groups is much shorter (distance between B and
A is 0.8899), than that between the Muslim and the non-
Brahmin groups (distance between C and A is L0620).
This finding more or less agrees with the known ethnic
history of the endogamous groups included in the
present study,

INTRODUCTION

Multivariate distance analysis is helpful to
overcome the difficulty of assesing the inter-
group relationships which is based on
univariate analysis. To classify the population
groups it is necessary to find out the morpho-
logical affinities and differences between and
among-the groups. Therefore, in estimating
the numerical taxonomy and group diver-
gence of some particular groups it is needed
to perform the analysis of overall distance

“differences and mutual relationships among
all possible pairs from a matrix of all multi-
variate distances between the groups obtained
by utlising a suitable measure of taxonomic
distance.

In our earlier study (Adak and Das, 1994)

we have highlighted the numerical taxonomy
and group divergence among five Mongoloid
populations of Assam which was bassed on
anthropometric data. In the present study we
have made an attempt to study the same
among seven endogamous groups of Assam
which 15 also based on anthropometric data
(Dxas et al., 1985, 1986).

MATERIAL AND METHODS

The present investigation is based on 12
anthropometric charcters (7.e. stature, sitting
height, head length, head breadth, bizygomat-
ic breadth, head height, nasal height, nasal
breadth. total facial height, upper tacial
height, circumference of head and girth of
thorax of the Muslim, Brahmin, Kalita, Ku-
mar, Kaibarta, Jogi and Hira of Assam pub-
lished by Das et al. (1985, 1986).

The 'size’ and 'shape’ distances have been
calculated following the measures of Penrose
(1947,1954). Common standard deviations
for each character have been used, (o esti-
mate the distance. The combined means are
expressed in terms of pooled standard devi-
ation unit. To see the intra-and inter-cluster
average among the seven groups the values
of "I¥." have been analysed following the
method of Rao (1952),

The studied seven endogamous groups are
"Caucasoid in origin. All these groups belong
to Assamese Hindu castes, except the Mus-
lim. So far as these castes are concerned, in
the caste hierarchy, the Brahmin occupy the
highest possition. The Kaibarta and Hira are
recoginsed as Scheduled Caste and the Jogi
and Kumar belong to Baclward Caste of As-
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sam. The Kalita form the most populous
caste of Assam, In the caste hierarchy their
position is next to the Brahmin. In this con-
nection it may be mentioned that caste sys-
tem among the Assamese Hindus is not rig-
id to that found in some other parts of In-
dia. However, caste endogamy exists in gen-
eral and thereby biological isolation is main-
tained, by each caste {Das et al., 1987).

RESULTS AND DISCUSSION

Table 1 sets out the mean and standard
deviations of 12 anthropometric characters of
seven endogamous groups. Table 2 shows the
means in terms of pooled standard deviation
unit. In table 3 the differences between mea-
surements and derived distances between any
iwo groups have been shown. The results
have been presented in tables 4-6.

For an overall view about the size and
shape factors the mean size and shape dis-
tances have been calculated by Mtf’*u' and
{(m-1) C?, for each comparison (21 in num-
ber). The computed mean value for size dis-
tance between 21 pairs is (.23 and for shape
distance is (.59, It indicates that the valve of
shape distance is larger than size distance.
So, it can be said that the seven endogamous
groups show a tendency to differ more in
shape distance than in size distance. There-
fore, here the shape distance plays more im-
portant role than size distance because of
overall morphological dissimilarity and dif-
ferences.

Table 6 shows the values of I, on all 21
pairs in an increasing order of magnitude. It
shows that the Hira is closely related with the
Kaibarta (i.e. 0.12) and Kumar (i.¢. 0.48) and
the Jogi with the kaibarta (i.e. 0.48) and Hira
{i.e. 0.48). But the Brahmin and Muslim both
maintain a distant relation with rest of the
groups (i.e. the Jogi, Hira, Kalita, Kaibarta
and Kumar), However, it appears that the
Brahmin are more distantly related to the
Muslim (i.e. 1.56) than to the other Hindu
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castes.

Table 7 exhibits the D?, values which are
obtained in accordance with the method of
Rao (1952). This has been done to see the
position of intra and inter-cluster average
among the seven groups. To draw a clear
view of the situation figure 1 seems to be
useful for the approximate configuration. The
mutual relationships of I, values represent
the distances where the square root of aver-
age D7's are used.

Tabel 8 shows the changes in average I,
which is based on the result of table 6. It ap-
pears that the Brahmin and Muslim are form-
ing two cluster separately (i.e. B and C)
while the other five endogamous groups are
combinedly forming another cluster (i.e. A).
However, the three clusiers are maintaining a
considerable distance, though the distance
between A and B is less than that between A
and C as well as between B and C.

CONCLUSION

Mumerical taxonomy. group divergence
and the inter-group relationships of seven
endogamous groups of Assam reflect that the
Brahmin and Muslim are placed in separate
clusters and the rest ie. the non-Brahmin
Hindus namely the Hira, Kaibarta, Jogi Ku-
mar and Kalita together form a separate clus-
ter. These three clusters maintain a consider-
able distance from each other.

It appears that both the Brahmin and Mus-
lim maintain a considerable distance from the
non-Brahmin Hindu groups. But the distance
of the Brahmin from the non-Brahmin Hin-
dus is comparatively shorter (distance be-
tween B and A is 0.8899) than that from the
Muslim (distance between C and A is
1.0620).

It may be mentioned that among the six
Assamese Hindu castes studied, the Bra-
himins are the priestly caste and occupy the
topmost position in caste hierarchy, while the
Muslims are culturally different from these
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Table 1 : Means and standard deviation (8.10.) of anthropometric characters of the seven populations (after Das

ot al., 1985, 1986)

Measurements Muslim Brahmin Kalita Kaibarta  Kumar Jogi Hira
{in cm.) (n=51) © (n=52) {n=50} (=257}  (n=100) (=269} {n=199)
(m=12) Mean 5D, Mean 35D, Mean 5D, Mean 5D, Mean 3D, Mearn 5D Mesn SD.
1. Stature (31.) 16191 521 16373 519 16504 530 16310 102616306 550 16429 541 16146 5356
2, Suiing height (5.H) 8274 343 8408 303 B340 305 BLO6 TH9 ELOS 330 K3S®s 179 8295 349
3. Head length (H.L.) 1828 050 1825 050 1822 04% 1829 102 1824 0D 1821 24l 1826 055
4. Head breadth (H.B.) 1404 043 1433 050 1435 035 1457 112 1439 040 1444 049 1446 0ET
5. Bioygomatic breadihy (BB 1298 036 1315 050 1303 028 1306 096 1303 Q40 1332 033 1320 055
6. Head hesght (H.H) - 1301 107 1300 10F 1322 106 1305 273 1353 120 1340 LIS 1331 098
7. Wasal height (N.H.) 465 036 501 029 479 035 465 080 442 050 474 033 471 033
. Masal breadth {M.B.} 347 021 349 022 341 004 351 uad 34E 0 O30 359 03F 4R 032
L}

. Total facial height (T.F.H.) 1012 043 1118 043 1136 084 1000 128 1028 070 1L3% 049 1120 055
I Upper facial height (LFH) 634 043 638 036 647 042 630 056 658 050 645 049 645 044
11. Circumference of head (CH.) 3449 136 5510 115 5400 106 5452 156 5438 L300 S48 131 545% L33
12, Ginth of throrax (GT.) 7965 343 B345 324 §1.29 332 E307 834 8375 de0 ¥344 377 §353 458

Table 2 : Means of anthropometiric characters of seven population groups in terms of pooled standard devia-
thon unit

Population 51 5.H. H.L H_B. 8. H.H. NH NB TFH UFH CH Gl

Muslim 1264 2695 1150 18.47 20.94 753 877 816 1356 975 TR 1446
Brahmin 2290 2741 1148 1886 1.2 753 945 8.31 13.63 YEL 3113 1505
Kalita 1308 2720 ll4s 18.88 21.1% 160 .04 12 1385 995 351 1475
Kaibarta 2281 2702 1150 19.11 21.23 756 877 B38 1354 965 3080 1508
Kumar LRl 2669 1147 18493 2102 178 418 819 1378 ll2 071 1520
logi Ilse 1731 1148 15,00 2148 .71 H44 #.35 1344 AT AT 1504
Hira 1158 1702 1148 19,03 21.29 T4b #.40 820 |lb6s 992 3E4 1508

Puoled 310 7.15 07 154 076 062 1.74 053 042 042 (1] 177 551

49 Br= Brahmin
Mer Muslim
Hr= Hira
KabzKaibarta
Jq: Jo’

Kr = Kumar
Kal=Kalta

Fig. 1. Clusiers and their inter-relationships
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Table 4 ¢+ Values of size distance {n(!q*} beiween any (wo populstions .

Populanons Muslinm Brahmin Kalita Kaibaria Kumar Jogr Hira
Muslim - .84 0.36 .24 048 1.20 h4H
Brahmin - . 012 012 0.00 0.00 0.1z
Kalita - . - 000 0.00 0.24 iV H
Kailbarta - . . . 0.00 024 [XET
Kumar - - - - - 012 [EEH
Jogi - - - . . - - 0.24
Hira . - - - - - .

Table 5 : \'allus_ of shape distance (m-1) CI:' between any two populations

Populations Muslim Brahmin Kalita Kaibarta Kumar Jogi Hira
Muslim . * 072 048 0.72 0.84 0.36 U
Brahmin - - 072 0.72 0.86 .60 (.64
Kalita - - . (.60 0.72 048 072
Kailbama . - . - 072 0.24 niz
Kumar . . . - . 0,54 0.4%
logi - - - - . - (.24
Hira . - - - - - -

Table 6 : Values of IF, (based on 12 characters) between any two populations arranged in increasing order of

magnitnde
Muslim Brahmin Kalita Kaibarta Kumar Jogi Hiret
084 060 0,60 0.12 0.48 .48 [N I3
Kalita Jogi Kaibaria Hira Hira Kaibara Kaibarta
0.96 0.72 0.72 048 072 048 048
Kaibarta Hira Kumar Jogi Kalita Hira Kumar
0.9a 0.84 0.72 0,60 072 060 48
Hira Kalita Togi Kalita Kaihara Brahmin Jogi
132 0,84 0.72 0.72 096 072 072
Kumar Kaibarta Hira Kumar Brahmi Kalita Brahmin
1.56 0.96 0.84 084 0.96 0.96 072
Brahmin Kumar Musiim Brahmin Jogi Kumar Kalita
1.56 1.56 .84 .98 1.32 1.56 (IR
Jogi Muslim Brahmin Musiim Muslim Muslim Muslim

Table 7 : Intra- and inter-cluster aversge D'

Cluster Population A B [
A Hira, Kalita, Kaibarta Kumar, Jogi 0.6000 0.7920 1.1280
B Brahmin 0.7920 . 15600
C Muslim 1.1280 1.5600 -

Table & : Compulational scheme for fnding cluster

Pouplation D No. af Increasing in D Average Cluster

added to cluster terms (n) Increasing inn D

Hira, Kaibarta 012 i . 0.12 Hira, Kaibarta

Jogi 1.08 3 048 036 Hira, Kaibarta, Jogi

Kumar 3.24 [ 072 0.54 Hira, Kaibarta, Jogi, Kumar

Kalita 6.00 1 0.69 .60 Hira, Kaibarta, Jogi, Kumar. Kalita (A)
Brahmin 9.96 15 0.7% 0.66 -

Brahmin, Muslim  1.56 1 - 1.56 Brahmin (B)

Muslim - - - . Muslim (C)
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six groups. Thus, the ethnographic back-
ground of the populations studied provides
interesting corroboration of anthropometric
data and their inter-group relationships.
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