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I—INTRODUCTION

The soldier mandibles in the common mound-building termite of
north India, Odontotermes obesus (Rambur), are, as in other termites,
used in taxonomic differentiation between allied species. The paired
mandibles in this species (Text-fig. 1), are long, slender and sabre-shaped,
with a pointed, incurved tip. On the inner margin there is a tooth which
is minute and rudimentary on the right mandible and relatively large and
prominent on the left. The more important mandibular taxonomic
characters generally used in the genus Odontotermes are the following :—

The length of the mandibles in proportion to that of the head ; the
shape, curvature and slenderness of the mandibles ; and the size, angle
and position of the mandibular tooth, particularly on the left mandible.

Unfortunately, however, the extent of variability of the various
characters in regard to the mandibles within any one of the oriental species
of the genus Odontotermes is not adequately known at all, the published
data being based at the most on a few (half a dozen or so) specimens in
each species (vide Holmgren, 1913 ; Holmgren and Holmgren, 1917 ;
Snyder, 1934). To fill up this gap in. our knowledge, it was decided to
collect and study the data on mandibular variabilitv in at least one species
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to start with, and the common species, Odontotermes obesus (Rambur),
was selected for this purpose. The results of the measurements and
the analysis of several characters in three-different populations, totalling
200 individuals, are presented here.

The three Tables 1, 2 and 3 (not those included in this paper), con-
taining the original detailed data on measurements, etc., have been depo-
sited in the library of the Forest Entomology Branch, Forest Research
Institute, Dehra Dun.

Acknowledgements.—We are indebted to Dr. K. R. Nayar, the Statis-
tician, Forest Research Institute, Dehra Dun, for his kind assistance in
the statistical analysis of the data.

JI—MATERIAL AND METHODS

Three population samples of 100, 50 and 50 individual soldiers res-
pectively for each of the three separate populations studied, viz., I, 1I
and III, were obtained from three different mounds in the vicinity of

chra Dun (in the western sub-Himalayan region of Uttar Pradesh,
cc. 600 metres above sea-level) — two from the New Forest Estate and
one from the Jhajra Forest, as follows :—

Population I (100 soldiers) : From Champion Block No. 52, in
Demonstration Area, chir pine forest, New Forest Estate. 3. iv. 1955.

Population II (50 soldiers) : From Sample Plot No. 75 in Demons-
iration Area, chir pine forest, New Forest Estate. 24. vii. 1955.

Population III (50 soldiers) : Jhajra Forest (Dehra Dun Forest
Division). 2. viii. 1955.

For each individual soldier the following nine measurements and four
indices were taken :—

(a) Measurements

Length of head-capsule.

Width of head-capsule.

Minimum length of mandible.

Inner length of mandible.

Maximum mandibular curvature.

Mandibular tooth distance.

Width of mandible in level of tooth.

Length of mandibular tooth.

Tooth-angle. (Measured only for the left mandible.)

(b) Indices

Head-Mandible Index (A).
Head-Mandible Index (B).
. Mandibular Tooth Index (A).
. Mandibular Tooth Index (B).

The measurements were taken under the magnification of a stereo-
binocular microscope and with the aid of an eye-piece micrometer. For
the tooth-angle, which presented conmsiderable difficulty in measuring
with accuracy direct from the specimen, an enlarged camera-lucida
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sketch of the relevant portion of the mandible was first made for each
individual, and the angle measured on the drawing.

The exact definitions of these measurements and indices are given
below (also vide Text-fig. 1) :—
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TexT-F1IG. 1.—Mandibles of Odonsotermes obesus (Rambur), soldier caste, in dorsal
view, to show the method of measuring the various characters in regard to size.

(a). Left mandible. (). Middle portion of left mandible enlarged to show the
tooth. (c). Right mandible. (d). Middle portion of right mandible enlarged to show
the tooth.

a.p., anterior mandibular process ; ax., apex of mandible ; i.m., inner mandibular
margin ; o.m., outer mandibular margin ; o.c., outer mandibular condyle ; ¢., tooth.
(For other lettering, see text.)
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Definitions of measurements and indices of head-capsule of termites,
especially Odontotermes obesus (Rambur) (Text-fig. 1).

(2) MEASUREMENTS
1. Length of heas-capsule to lateral base of mandible.
Definition : Distance between the two parallels marking the
hindmost margin of the head-capsule and the external articula-
tions of the mandibles.

2. Maximuin width of head-capsule.

Definition : Distance between the two parallels marking the
outermost lateral margins of the head-capsule (including
ths compound eyes when present). (Separate measure-
ments to be taken for the right and the left mandibles.)

3. Maximum length of mandible (Text-figs. la, c ; line D-E).
Definition : Distance DE between the two parallels, AD and

BE, marking the notch A at the upper base of the outer man-
dibular condyle and the most distal point B of mandible.

4. Inner length of mandible (Text-figs. la, c ; line G-F).

Definition : Distance GF between the two parallels, CG and BF.
marking the base (innermost proximal point) C of the anterior
molar process and the most distal tip B of the mandible.

5. Maximum mandibular curvature (Text-figs. la, c ; line L-M).

Definition : Greatest perpendicular distance between the two
parallels NN and HI, marking the point L of maximum cur-
vature of the inner edge of the mandible and the most pro-
jecting point I of the anterior molar process of mandible to
the apex H of the mandible.

. 6. Mandibular tooth distance from the distal tip (Text-figs. la, ¢ ;
lire E-J).

Definition : Distance between the two parallels JK and BE marking.
the distal point K of the origin of tooth from the inner edge
of tL.e mandible and the most distal point B of the mandibular
blade.

1. Width of mandible in level of mandibular tooth (Text-figs. la—d ;
line K-P).

Definition : Distance between the two parallels QQ and SS mark#*
ing the distal point K of the origin of mandibular tooth from
the mandibular blade and the farthest edge P of the outer
surface of the mandible in that level.

8. Length of the mandibular tooth (Text-figs. 1b, d ; line K-X).

Definition : Distance between the two parallels QQ and RR
marking the distal point K of the origin of the mandibular
t]ooth fr(ﬁm the mandibular blade and the farthest tip O of
the tooth.

9. Tooth-angle (Text-figs. 15 ; angle UTV).

Definition : Angle in the /efr mandible between the two lines, viz.
UT (marking the backward projection from the innermost
margin of the mandible just distal to the mandibular tooth)
and TV (marking the backward projection from the proximal
margin of the tooth). (In the right mandible the tooth is
too small for the accurate measurement of the tooth angle).
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(b) INDICES
1 Head-Mandible Index (A).

Definition : Minimum length of mandible / Length of head-
capsule to the lateral base of mandible.

2. Head-Mandible Index (B).

Definition : Minimum length of mandible / Maximum width of
head-capsule.

3. Mandibular Tooth Index (A).

Definition : Mandibular tooth distance from distal tip of mandible;
Inner length of mandible.

4. Mandibular Tooth Index (B).

Definition : Length of mandibular tooth / Width of mandible in
level of mandibular tooth.

TII—ANALYSIS OF VARIABILITY

(Text-figs. 2-7 ; and Tables 1-10)

The data for each of the three population samples, Nos. I--III, were
analysed, the various statistical constants obtained and their significance
tested. The results are given below. It is interesting to note that in
almost all the characters studied, the means were significantly different
for each population sample.

(a) MEASUREMENTS (Tables 1-3 ; and 6-8)

The measurements were analysed separately for the following three
categories :—

(A). Head-capsule. (B). Left mandible. (C). Right mandible.

(A). Head-capsule (Tables 1 and 6)

1. Length of head-capsule (Text-fig. 2).—It varied from 1261-1692 ;..
“The mean values for each population, viz., 1388:2, 15106 and 15873y,
were significantly different from one another at 0:1 per cent level of pro-
bability, the order being III>II>I. The standard deviations of the
means were not significantly different at 5 per cent level of probability.

2. Width of head-capsule (Text-fig. 3).—It varied from 1087-1385 p.
‘The mean values, 1176-0, 1309-5 and 13280 1, were significantly different
at 0-1 per cent level of probability, the order being IIT>II>I. The
standard deviations of the means were not significantly ditferent at 5
per cent level of probability.

(B). Left-mandible (Tables 2 and 7)

1. Minimum length.—It varied from 865-1020 .. The mean values,
912-2, 958:3 and 988-7 u, were significantly different at 0-1 per cent level
of probability, the order being III>II>I. The standard deviations of
the means were significantly different at 5 per cent level of probability.
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TEXT-FiG. 2.-- Graph to show variation in the “‘lergth of head-capsule” of soldiers
of Odontote:rmics obesus in three pepulaticn semples, 1, I and 11, from Dehra Dun.

2. Inncr length (Text-fig. 4).—It varied from 827-1000 p.

The mean

values, 861-1, 915:8 and 944-9 ., were significantly different at 0-1 per cent

level of probability, the order being 111 >11>1.

The standard deviations

of the means were significantly different at S per cent level of probability.
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TEXT-FIG. 3.—Graph to show variation in the “width of head-rapsule” of soldiers
of Ndontotermes obesus in three population samples, I, II and 111, from Dehra Dun.
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3. Maximum mandibular curvature.—It varied from 96-163 n. The
mean for population No. I (1293 i) was significantly different from those
for population Nos. II and III (1399 and 1420 p respectively) atO-1
per cent level of probability. but the latter two were not significantly
different from each other. The order was TII II>I. The standard

deviations of the three means were not significantly different at 5 per cent
level of probability.
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. TEXT-FIG. 5.—Graph to show variation in the “mandibular tooth distance® (distal
tip of mandible to base of tooth) in the left mandible of soldiers of Odontotermes abesus
in three population samples, I, 1I and 111, from Dehra Dun.
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4. Mandibular tooth distaince (Text-fig. 5). -It varied from 286-367 w.
The mean for population No. III (336'1 1) was significantly different
from the means of population Nos. I and IT (314°1 and 318°5 .. respectively)
at O-1 per cent level of probability but the latter two were not significantly
different from each other. The order was III>II I. The standard

deviations were significantly different from one another at 5 per cent
level of probability.

5. Width in level of tooth.— 1t varied from 96-163 ». The mean of
population No. I (117'6 1) was significantly different from the means of
population Nos. II and III (1375 and 1333 p respectively) at 0-1 per cent
level of probability, but the latter two were not significantly different
from eac: other. The order was II I1I>>1. The standard deviations of

the means were significantly different from one another at 5 per cent level
of probability.

6. Length of tooth.—It varied from 28-61 pu. The mean values,
427, 46°2 and 556 u, were significantly different from each other at
0-1 per cent level of probability, the order being III>II>>1. The standard
deviations of the means were not significantly different at 5 per cent level
of probability.

7. Tooth angle.—It varied from 50°-86° The mean for population
No. I (68'5°) was significantly different from the means of population
Nos. II and III (65-2° and 65-3° respectively) at 1-0 per cent level of
probability, but the latter two were not significantly different from each
other. The order was I1>III II. The standard deviations of the means

were not significantly different from one another at 5 per cent level of
probability.

(C). Right mandible (Tables 3 and 8)

1. Minimum length.—It varied from 827-1000 . The mean values,
888°3, 937-5 and 963-6 ., were significantly different at 0-1 per cent level
of probability, the order being III>II>I. The standard deviations of
the means were not significantly different at 5 per cent level of proba-
bilitv,

2. Inner length.—It varied from 885-1020 p. The mean values,
9307, 979-3 and 1003-0 ., were significantly different at 0:1 per cent level
of probability, the order being III>II>1. The standard deviations of
the means were significantly different at 5 per cent level of probability.

3. Maximum mandibular curvature.—It varied from 96-163 u. The
mean for population No. I (122'5 w) was significantly different from the
means of population Nos. IT and IIT (1449 and 1445 respectively) at
0-1 per cent level of probability, but the latter two were not significantly
Jifferent from each other. The order was II III>>i. The standard
deviations of the means were not significantly different at 5 per cent level
of probability.

4. Mandibular tooth distance.—It varied from 346-428 . The mean
values, 3670, 389-0 and 407-6 u, were signiticantly different at 0:1 per
cent level of probability, the order being III>II>I. The standard
Jeviations of the means were significantly different at 1 per cent level of
probability.

5. Width in level of tooth.—It varied from 115-163 «. The mean for
population No. I (134:3 u) was significantly different from the means for
vopulation Nos. II and III (1504 and 1474 ». regpeptlvely) at 0-1 per cent
tevel of probability, but the latter two were not significantly different from
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each other. The order was II III>I. The standard deviations of the
means were not significantly different at 5 per cent level of probability.

6. Length of tooth.—It varied from 10-20 .. The mean values, 18-1,
18:6 and 172 u, were not significantly different at 5 per cent level of
probability. The standard deviations of the means were significantly
different at 0-1 per cent level of probability.

(b) InDICES (Tables 4, 5,9 and 10)

The indices were calculated and analysed separately for the following
two categories :—

(A) Left mandible. (B) Right mandible.

(A). Left mandible (Tables 4 and 9)

1. Head-Mandible Index (A) (Text-fig. 6).—It varied from 0-59-0°70.
“The means, 0:657, 0636 and 0:624, respectively for the three population
Nos. I-I1I, were significantly different from one another at 0-1 per cent
level of probability, the order being [>II>III. The standard deviations
of the means were not significantly different at 5 per cent level of pro-
bability.
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TEXT-FIG. 6.—Graph to show variation in the ‘“Head-Mandible Index (A)” (Mini-
mum length of mandible/Length of head-capsule to lateral base of mandible) in the
left mandible of soldiers of Odontotermes obesus in threz population samples, I, I and
111, from Dehra Dun.

2. Head-Mandible Index (B).—It varied from 0-68-0°83. The means,
0777, 0733 and 0-744, respectively for the three population Nos. I-III,
were significantly different from one another at 0-1 per cent level of
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probability, the order being I>III>II. The standard deviations of the
means were not significantly different at 5 per cent level of probability.

3. Mandibular Tooth Index (A) (Text-fig.7).—It varied from 0-32-
040. The means, 0365, 0349 and 0-356, respectively for the three
population Nos. I-1II, were significantly different from one another at
0-1 per cent level of probability, the order being I>I1II>II. The stan-
dard deviations of the means were also significantly different from one
another at 1 per cent level of probability.

~

NUNBER OF 18DI¢iDLALS

MawDIBULAR TOOTH INDEX (A) — LEFT MANDISLE

TeXT-FIG. 7.—Graph to show variation in the ‘‘Mandibular Tooth Index (A)’”’
(Mandibular tooth distance from distal tip/Inner length of mandible) in the left
mandible of soldiers of Odontotermes obesus in three population samples, I, II and 1H,
from Dehra Dun.

4. Mandibular Tooth Index (B).—It varied from 0-25-0-50. The mean
values, 0:365, 0340 and 0-421, for the three population Nos. I—III res-
pectively, were significantly different from one another at 0-1 per cent
level of probability, the order being III>I>II. The standard deviations
of the means were not significantly different at 5 per cent level of proba-
bility.

(B). Right mandible (Tables 5 and 10)

1. Head-Mandible Index (A).—It varied from 0'58-0-72. The mean
values, 0:640, 0:621 and 0-607, for the three population Nos. I—III res-
pectively, were significantly different from one another at 0-1 per cent
level of probability, the order being I>II>1II. The standard deviations
of the means were not significantly different at 5 per cent level of pro-
bability.

2. Head-Mandible Index (B).—It varied from 0°65-0-83. The mean
of population No. I (0:756) was significantly different from the means of
population Nos. II and III (0-716 and 0-726 respectively) at 0-1 per cent
level of probability, the order being I>11 III. The standard deviations

of the means were not significantly different at 5 per cent level of
probability.
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3. Mandibular Tooth Index (A).—It varied from 0-36-0-43. The
mean of population No. III (0-408) was significantly different from the
means of the population Nos. I and II (0-395 and 0-397 respectively) at
0-1 per cent level of probability, but the latter two were not significantly
different from each other ; the order was III>II I. The standard devia-

tions of the means were significantly different at 0-1 per cent level of
protability.

4. Mandibular Tooth Index (B) —It varied from 006 0:'17. The
mean value for the population No. I (0-135) was significantly different
from the means of population Nos. II and 111 (0-123 and 0-117 respectively)
at 0«1 per cent level of probability but the latter two were not significantly
different from each other ; the order was I>II IIl. The standard devia-

tions of the means were significantly different from each other at 0-1 per
cent level of probability.

I'V—CONCLUSIONS

It will be seen from the data discussed above that the mean values of
the various measurements and indices in the three populations, Nos. I,
I1 and III, were in almost all cases significantly different from one another
at C-1 per cent level of probability. The frequency distribution tables
and the graphs (Text-figs. 2-7) further show that the peak values in
most of the characters differed in the three samples. Considering that
each population sample was from a different mound and presumably
represented the progeny of a different queen-mother in each case, the
above conclusions are not surprising. The pooled results of the three
samples may well be taken as representing the variability occurring in
Odonlotermes obesus (Rambur), at any rate in the form occurring in and
around Dehra Dun.

The data given here will, we hope, serve as a standard of
comparison for the samples of Odontotermes obesus from other areas
as well as for other species of the genus where the mandibular character,
specially the position, size, etc., of the tooth, has been used to differentiate
the various species. For Odontotermes obesus the range of some of the
significant characters in the Dehra Dun samples are as follows : —

The maximum mandibular curvature of the left mandible is 96-163
(means of the three samples 129-3-142'0 ) ; and for the right mandible
96-163 . (means of three samples 122-5-144-9 u).

The mandibular tooth index (A) (which represents the position of the
tooth on the mandible) of the left mandible varies from 0:32-0-40 (means
of the three samples 0:349-0:365). In other words, the tooth in the

1

left mandible lies at about 3—1] =55 the length of the mandible from

the distal end of the latter. In the right mandible the tooth occupies
nearly the same positian as in the left but tends to shift a little backward
(proximally), i.e., towards the middle. Thus, the index varies from
0-36-0-43 (means of the three samples 0-395-0-408). In other words, the

tooth in the right mandible lies about % - E;-the length of the
mandible from the distal end of the latter.



12 Records of the Indian Museum [Vol. 55,

Regarding the size of the tooth in relation to the mandibular width,
the ratio of mandible-width to tooth-width varies in the left mandible
frdm 1 :0-340 to 1 : 0421, and in the right mandible (where the tooth
is minute) from 1 : 00234 to 1 : 0-0326.

In the left mandible the tooth sustains an obtuse angle on the mandible,
the angle varying from about 50°-86° (means of the three populations
65:2°-68-5°). In the right mandible the tooth is too minute for the
angle to be measured with any degree of accuracy.

V—SUMMARY

1. Variability in respect of the size, etc., of the mandibles of the
-soldier caste in Odontotermes obesus from Dehra Dun and vicinity, in
three population samples, Nos. I, II and III, each from a different colony
(mound), was studied. The number of individuals in a sample varied
from 50-100. Nine measurements and four indices were studied as
follows :—

(@) Measurements : (i) Length of head-capsule. (ii) Width of head-
capsule. (iii) Minimum length of mandible. (iv) Inner length of man-
dible. (v) Maximum mandibular curvature. (vi) Mandibular tooth
distance. (vii) Width of mandible in level of tooth. (viii) Length of
mandibular tooth. (ix) Tooth angle (in left mandible).

(b) Indices : (i) Head-Mandible Index (A). (ii) Head-Mandible
Index (B)). (iii) Mandibular Tooth Index (A). (iv) Mandibular Tooth
Index (B).

2. The precise definitions of these measurements and indices are
provided.

3. The data were analysed statistically.

4. The mean values of the various measurements and indices in the
three populations were in almost all cases significantly different from one
another at the 1 per cent level of probability.

5. The inner length of mandible ranged from 827-1000 .. for the left
mandible and 885-1020 p for the right one.

6. The maximum mandibular curvature ranged from 96-163 p. in the
left mandible and the same range applied to the right one.

7. The mandibular tooth distance (the distance between the base of
the tooth and the distal tip of the mandible) ranged from 286-367 v in the
left mandible (where the tooth is large) and from 346-428 p in the right
mandible.

8. The “Head-Mandible Index (A)” (Minimum length of mandible/
Length of head-capsule to lateral base of mandible) ranged from 0-59-
0-70 for the left mandible and 0-58-0'72 for the right one.

9. The “Mandibular Tooth Index (A)” (Mandibular Tooth distance
from distai tip of mandible / Inner length of mandible) ranged from 0-32-
040 in the left mandible and 0°36-0-43 in the right one. In other words,
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from the distal tip of the mandible, the tooth lies at —; -5 the

length of the mandible in the left one ; and % - —% in the right one.

10. The ranges of variability provided in the paper may be taken as-
representing the variability occurring in the species, at least for the form
occurring in and around Dehra Dun.
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TABLE 1.—Summary of measurements (in microns) and their statistical
constants of the head-capsule of soldier caste in Odontotermes
obesus (Rambur) in three different populations, each from a different
mound-colony, collected from Dehra Dun and vicinity.

Note.—S.E.—Standard Error of Mean. C.V.—Coefficient of Variation.

Measurements of head-capsule (u,)
 Total !
number | -
Population| of
No. | indivi- Length Width
duals
Range Mean S.E. C.V, Range Mean S.E. C.V.
% %
B i | —
1 100 | 1261— 13882 3.51 2-5 1087- 1176-0 3-64 3-1
1435 1261
11 50 | 1385— 15106 645 3-0 1231.  1309-5 5-16 2-8
1538 1385
111 50 I 1462— 1587-8 612 2-7 1231- 13280 5-74 31
1692 1385
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TABLE 2.-—Summary of measurements (in microns) and their statistical constants of the left mandibles of soldier caste in &

Odontotermes obesus (Rambur) in three different populations, each from a different mound-colony, in Dehra Dun and

vicinity.
Note.—S.E.—Standard PError of Mean. C.V.—Coefficient of Variation.
Measurements, etc., of ieft mandible
Total number Minimum length Ianer length i Maximum mandibuler
Population No. of individuals l curvature
in sample B o
I
Range Mean  S.E. C.v. Range  Mean  S.E. c.v. Range Mean  S.E. cv. &
% % % S
I 100 865—962 912:2 2-31 2-5 | 827—904 841 1-91 22 96—154 129 1-33 10-3 E_
“
In 50 918—1000 958-3 390 29 | 877959 9158 365 28 | 102—163 139-9 1-95 98 o
I 50 959—1020 988-7 2:69 15 {898—1000 9449 295 2:2 | 122—163 142-0 1-85 9:2 ‘:\;
o
>
Y
8
S
- J— - 5
Measurements, etc., of left mandible g
_ ] | 3
Total number Mandibolar tooth Width {n level Length of tooth T
Population No. ofindividuals distance oftooth . | ooth angle
in sample ‘
Range Mean S.E. C.V. Range Mean S.E. C.V. Range Mean S.E. C.V.| Range Mean S.E.C.V.
% % % | A
I 100 289346 3t4-1 143 45 96—135 117-6 -82 70 -‘ 2858 427 ‘59 14-0 54—86° 68-5° 0-69 10-0 ~
I 50 286367 31835 245 54| 122—183 1373 1-58 81, 41—61 462 100 153, $3—81° 65-2° 0-92 100 §
— ( t | g
I l 50 306—347 33631 171 36| 122—143 1333 149 79 | 41—61 556 1.00 127 ‘ 50—79°  65-3°1-04 11-3 :).
! U



TaBLE 3.—Summary of measurements (in microns) and their statistical constants of the right mandible of soldier caste
in Odontotermes obesus (Rambur) in three different populations, each from a different mound-colony, collected
from Dehra Dun and vicinity. (Tooth angle not measured for right mandible, vide Text.)

Note.—S.E.—Standard Error cf Mean. C.V.—Coefficient of Variation.

Measurements, otc., of right mandible

Population No. TotalNo. of Indi- Minimum length Inner length Maximum mandibular
viduals in sample curvature
Range Mean S.E. C.V. Range Meen S.E. C.V. Range Mean S.E. C.V.
% % %
1 100 827—942 8883 2:28 2-6 | 885—962 9307 2:03 2-2 96—154 122-§ 1-11 9-1
n 50 898—979 937-5 3-29 2:5 | 938~-1020 979-3 320 2:3 | 122—163 1449 1-67 82
I 50 938—1000 963-6 2:66 2-0 | 979—1020 100-3 2-13 1-5 | 122—163 144-5 1-74 85
Moeasurements, otc., of right mandible
Total No. of indi- Mandibular tooth Width in level Length of tooth
Population No. viduals in sample distance of tooth °ns °
Range Mean S.E. C.V. Range Mean S.B. C.V. Range Mean S‘E. C.V.
% % %
I 100 346—385 3670 1-22 33 | 115154 134-3 0-97 72 10--.19 18-1 0-27 15-0
II 50 347—408 3890 2:43 44 | 143—~163 150-4 136 6-4 ] 10—20 18:6 0-50 189
IIX 50 388—428 407-6 ‘ 1-56 27 122163 -« 1474 145 69 1020 17:2 0-64 26-4

[LS61
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TABLE 4.—Summary of indices and their statistical constants, etc., of various measurements of the left mandible of

soldier caste in Odontotermes obesus (Rambur) in three different populations, each from a different mound-
colony, collected in Dehra Dun and vicinity.

Note.—S.E.—Standard Error of Mean. C.V.—Coefficient of Variation.

Indices, ctc., of left mandible
Population No. Total number Head-Manbidle Head-Mandible
of individuals Index (A) Index (B)
in sample
Range Mean S.E. C.v, Range Mean S.E. C.V.
% %
I 100 0-62—0:70 0-657 0-0018 2-8 0-73—0-83 0-777 0-0022 29
o I 50 0:60—0.69 0-636 0-003 37 { 0-68—0-78 0-733 0-003 32
IIr 50 0-59—0:67 0-624 0-0028 32 ‘ 0-69—0-80 0-744 0-0029 28

Indices, etc., of left mandible
i Total number Mandibular Tooth Mandibular Tooth
Population No. of individuals Index (A) Index (B)
in sample L
Range Mean S.E. C.V. Range Mean S.E. C.V.
% %

I 100 0:33—0-40 0-365 0-0015 4-1 0-26—0-50 0-365 0-0050 137
e II 50 0-32—0-38 0-349 0-002 37 | 0-:25—0-50 0-340 0-008 158
III 50 0-33—0-38 0-356 0-0013 27 l 0-29—0-50 0-421 0-0082 137

o1
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TABLE 5.—Summary of indices and their statistical constants, etc., of various measurements of the right mandible of sol-
dier caste in Odontotermes obesus (Rambur) in three differnet populations, each from a different mound-
colony, collected in Dehra Dun and vicinity.

Note.—S.E.—~Standard Error of Mean.

€.V.—Coefficient of Variation.

. “
|‘ Indices etc., of right mandible
T1otal number R : - i
Population No. of individuals | Head-Mandible Index (A ): Head-Mandible Index (B)
in sample
! Range Mean S.E. C.V: Range Mean S.E. C.v.
! % %
B 100 0-60—0-72 0-640 0-Q020 31 0-71—0°83 0-756 0-0023 31
1l 50 0-58—0-68 0-621 0:0030 39 0-65—078 0:716 0-0040 36
I 50 0-58—0-66 0-607 0-0030 35 0-68—0-78 0-726 0-0032 31
. B —————
Indices et¢,, of right mandible
. Total number i I
Population No. g‘f !:ﬂgguals Mandibular tooth Index (A) ( Mandibular tooth Index (B)
Range Mean S.E. | Range Mean S.E. C.V.
% . : %
I 100 0-37—0-42 0:395 0-0012 30 0-07—017 0-135 0-0025 18-3
i | 50 0-36—0-43 0-397 00920 42 l 0-97——0-14. 0-123 0-0030 19-5
1 50 ] 0-38—0-42 0-408 00014 24 | 0-06—0-16. 0117 0-0046 279

: AVONYS ¥ TVAMNOOY [Ls61.
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TABLE 6.—Means, Standard Deviation and statistical significance of
body-measurements of the soldier caste in Odontotermes obesus
(Rambur) in three population samples, collected from three differ-
ent mounds, in Dehra Dun and vicinity.

Character —Head-capsule.

Note.—1. S.D.—Standard Deviation. .
2. N.S.— Not signiticant at 5% level of grobablllty.
3. *—Significant at 5% level of probability.
4. **_Significant at 19{ level of probability.

5. ***_Significant at 0-1%; level of probability.

i Head-capsule (in x)
Total number | -
Population of individuals Length Width
No. in sample
Mean S.D. Mean S.D.
1 100 1388-2 35-12 11760 36-44
- i 50 15106 45-61 1309'5 36-45
I S0 1587-3 43-28 1328:0 40-60
Significance _— soe N.S. see N.S.
Bar diagram
at 5% level — II>II>I —_— nI>I1>1 —
of probability.




. TABLE 7.—M eans, Standard Deviations and siatistical significance of body-measurements of the soldier caste in Odontotermes 3
N . . L) i . J L] m
<] obesus (Rambur) in three population samples, collected from three different mounds, in Dehra Dun and vicinity. <
'a [
= Character.—Left mandible.
Note.—1. S.D.—Standard Deviation, g
2. N.S.—Not Significant at 5 9, level of probability. g
3. *—Significant at 5 9, level of probability. <
4. **_Significant at 1 9, level of probability. ;
5. ***_Sjgnificant at 0-1 %, level of probability. &
Left mandible gj
Total Z
number Q
Population of Minimum length Inner length Maximum mandi-| Mandibular tooth| Width in level| Length of tooth Tooth ﬁ
No. individuals (1) (») bular curvature(u) distance (u) of tooth (u) (u) angle .
n

sample - N
Mean S.D. Mean S.D. Mean S.D. Mean S.D. Mean S.D. Mean S.D. = Mean S.D. §
. §,
I 100 912:2 23-08 861-1  19-14 1293 1332 3141 1428 1176 822 | 427 595 68'5° 686 v
: - 3
I 50 9583 27-55 9158 2579 1399 13-78 3185 1735 1375 11-16 46-2 7:07 65-2° 653 E
- 1 S
1 50 9887 19-05 944-9  20-86 1420 1309 336-1  12:08 133:3 10-57 556 706 653° 7136 §
- — §
b )
Significance — A . A . s N.S. sss . s * e N.S. . N.S. 8

Bar diagram at —_ III> II> I — I miI — InmHimiI — I 11 — ILIOl>I —hIDI — I>IIIII —_

per cent _
level of pro-

w bability. —_
p =]




TABLE 8.—Means, Standard Deviations and statistical significance of body-measurements of the soldier cast in Odontotermes
obesus (Rambur) in three population samples, collected from three different mounds, in Dehra Dun and vicinity.

(Tooth angle not measured, vide Text.)

Character.—Right mandible.

Note.—1. S.D.—Standard Deviation.
2. N.S.—Not Significant at 5 9, level of probability.
3. *—Significant at 5 9, level of probability.
4. **_Significant at 1 9, level of probability.
5. ¥**_Significant at 0'1 9, level of probability.

Right mandible
Total X
) number )
Population o Minimum length Inner length Maximum mandi- Mandibular Width in level Length of tooth
No, individuals (r) (») bular curvature () tooth distance (u) of tooth (u) )
in
sample
Mean S.D. Mean S.D. Mean S.D. Mean S.D. Mean S.D. Mean S.D.
I, 100 8883 2275 930-7 20-28 122°5 1112 3670 12:23 134-3 968 18-1 27
II 50 937:.s  23-23 979-3  22-65 1449 11-84 3890 1719 150-4 9-65 186 3:51
I . 50 9636 18-81 1003-0 1509 1445 12:27 4076 11-06 147-4 1023 172 454
Signifizance — e N.S. sse . bl N.S. "0 *e see N.S. N.S. see
Bar diagram at — I I 1 — III> I1> I —_ > ITI> I —_ I II> I — IHahHI — —_ —
3 per cent D
level of pro-
bability.
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TABLE 9.—Summary of the results of indices of the left mandibie of the soldier caste in Odontotermes obesus (Rambur) in three
population samples, collected from three different mounds, in Dehra Dun and vicinity.

Note—1. S.D.—Standard Deviation.
2. N.S.—Not Significant at 5 9%, level of probability.

3.

*—Significant at 5 9, level of probability.

4. **_Significant at 1 9, level of probability.
3. ***+_Significant at 0'1 9, level of probability.

Indices of Left Mandible

Total
number . ]
of Head-Mandible Head-Manditle Mandibular Tooth Mandibular Tooth
Pop&lation individuals Index (A) Index (B) Index (A) Index (B)
o. in
sample
Mean S.D. Mean S.D. Mean S.D. Mean S.D.
1 . 100 657 <0181 777 0223 365 0150 365 0500
J1 . . 50 636 <0234 733 0237 349 0130 340 0537
117 50 ‘624 0201 744 +0205 356 0095 421 0578
Si‘niﬁCanCC . . . — e N.s' "ee N.S‘ L 11 E 2] 88 N.s.
Bar diagram at 5 per cent level of probability . - I II> 111 — I II —_— I» 1> I1 —_ nmn o I —
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TABLE 10.— Summary of the results of indices of the right mandible of the soldier caste in Odontotermes obesus ( Rambur)

in three population samples, collected from three different mounds, in Dehra Dun and vicinity.

Note—1. S. D.—Standard Deviation.
2. N.S.—Not Significant at 5 % level of probability.
3. * _Significant at 59 level of probability.

4. ** _Significant at 19, level of probability.

§. *** _Significant at 0'1 9, level of probability.

Indices of right mandible
Total
number .
Population of Head-mandible Head-mandible Mandibular Tooth Mandibular Tooth
No. individuals Index (A) Index (B) Index (A) Index (B)
in
sample
Mean S. D. Mean S.D. Mean S.D. Mean S. D.
1 . 100 640 0201 *756 0233 -395 ‘0117 ‘135 ‘0246
II 50 621 0242 716 ‘0260 397 ‘0167 ‘123 ‘0234
I 50 - 607 ‘0215 726 0226 408 ‘0097 117 ‘0326
Significance . . — LR N.S. LR N.S. Tk LR LR R *kn
Bar diagram at 5 per cent level of — I>n>1n1 — INIII — I —_ I 11 HI —_
probability. —_— =1

N
N
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