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Abstract

The morphometry of the tadpole of Microhyla ornata
(Duméril & Bibron) including morphometric
measurements of adult, in addition to those made by
earlier studies, were carried out in and around Silchar,
Assam. These measurements were made in four
developmental stages of tadpoles and in froglet and
adult, with notes on their ecology. The morphological
and morphometric changes associated with growth and
metamorphosis and their possible adaptational
significance are discussed.
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Abbreviations

AU - Assam University; BD - Body depth; BTMH -
Basal tail musculature height; BW - Body width; BWM
- Maximum body width; BWV - Body width at vent; E -
Eyediameter; E-N - Eye-narisdistance; F - Femur length;
FL - Forelimb length; Ft - Foot length; H - Head width;
HL - Head length; I-N - Internarial distance; I-O -
Interorbital distance; S-N - Snout-naris distance; S-O -
Snout-orhit distance; SV - Snout vent length; T - Tail
length (in froglets only); Tb - Tibia length; TH - Tail
height; TL - Total length; Ty - Tympanus diameter.

I ntroduction

Microhyla ornata was first recorded from the Malabar Coast
of southern India (Duméril & Bibron, 1841), and subsequently
from Sri Lanka, China, Meghalayaand Mizoram besidesvarious
other parts of India(Thurston, 1888; Fergusson,1904; McCann,
1940; Pillai & Chanda, 1981; Chanda, 1994). The present study
records the occurrence of M. ornata in and around Silchar,
Cachar District, and in Katlicherra, Hailakandi District, Assam
and describes the morphometry of its tadpole. Furthermore

several morphometric measurements of adults in addition to
those made by earlier studies (Pillai & Chanda, 1981; Chanda,
1994) are also made, along with brief notes on its ecol ogy.

Materialsand M ethods

Adults were caught on sighting and preserved in 6% formalin
solution. Tadpoleswere caught by adip net, afew preservedin
formalin, whiletherest were reared to metamorphosisto obtain
froglets. Tadpoleswere given algae and soft water plants like
water hyacinth as food in the laboratory. Morphometric
measurements were made with a vernier calliper, a mm ruler,
and/or an ocular micrometer fitted to a dissecting microscope.

Measurements of tadpoles, froglets and adults were based on
existing studies (Tyler, 1968; Altig, 1970; McDonald & Davies
1990; Meyer, 1991; Davies & Watson 1994) while a few
measurement and ratios were added by us. A total of six
developmental stages were measured: tadpoles without limbs
(Gosner stage 21-25); with limbs emerging (stage 26-29); with
two fully grown limbs (stage 29-34); with four limbs (stage 35-
39); froglet and adult. Identification of froglets and adultswere
confirmed with the help of the Zoological Survey of India,
Kolkata.

Resultsand Discussion

Ecology

Both tadoles and adults were collected from Meherpur and
Assam University (AU) campus at Dargakona, in and around
Silchar (24°50'N, 92°51'E), Cachar Didtrict, and from Katlicherra
(24°28'N, 92°32'E), Hailakandi District, Assam. The adult is
typically terrestrial, nocturnal and rare. It was observed to
breed in both temporary and permanent freshwater systems
located away from human habitation. In Katlicherra, tadpoles
were found in a shallow ditch by apaddy field, in AU campus
Dargakona from a temporary pool inside the forest, and in
Meherpur, Silchar, from awell and a permanent pond. In AU
campus Dargakona, the adults were observed to avoid
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permanent systems nearby, and instead chose atemporary pool
for breeding during two successive years of observation in
1997 and 1998. In this system, tadpoles of M. ornata were
found to be sympatric with those of Fejervarya limnocharis,
while in the permanent pond in Meherpur, it co-existed with
Hoplobatrachus tigerinus tadpoles, although the latter
occupied deeper areas. M. ornata tadpoles were extremely
delicate and suffered heavy mortality during transportation to
the laboratory. The froglets upon metamorphosis left water
immediately, and could jump up to a height of about 10cm to
stick to the walls of the plastic container in which they were
reared.

M or phology and mor phometry of tadpoles

Thetadpoles are white to pale cream in colour, and transparent
with melanophore deposition on the forsum, tail and tail fins.
The snout is broadly rounded, eyes lateral with naris nearer to
the eye than to the tip of the snout. The vent tube is median.
The intestine and the blood-filled heart are clearly visiblein a
transparent body. The mouth is terminal in position and does
not possess jaws. The tail is transparent with a caudal and a

dorsal fin, and the tail tip is subacuminate. The morphometry
of tadpolesof different stagesisshownin Table 1. Thedifferent
morphometric variables show specific increasing or decreasing
patterns in different stages. While SV recorded a consistent
increase, TL decreasesfrom two limb to four limb stage dueto
decreaseintail length. When BW, BD and BW/ BD ratiosare
examined, it may be seen that from adorso-ventrally flattened
body intadpoleswithout limb, the tadpole becomesincreasingly
laterally compressed in the two limb stage, and then again
dorso-ventrally flattened in thefour limb stage. Thetail height
ismaximum in thetwo limb stage, while oral aperture diameter
shows a consistent increase. The lengths of femur, tibia and
foot also increase from two to four limb stage (Table 1).

M orphometry of froglet and adult

Besides obviousincrease in morphometric parameterslike SV
etc., certain other changesare also noticed. The head becomes
relatively broader and shorter in the adult, as revealed by
decreasing HL:HW and HL:SV ratios. Thetibiaaswell asthe
forelimb become proportionately much longer in adults as
shown by asharpincreasein Th:SV and FL:SV ratios. 1t may

Table 1. Morphometric measurements (in mm) of the tadpoles of Microhyla ornata in different development stages

(X< SD; range in parenthesis)

Parameters G.S.*21-25 G.S.*26-29 G.S.*29-34 G.S.*34-39

No limb Limbs emerging 2 limb 4 limb
SV 3.07+1.82 (2.25-6.35) 6.45+0.7 (6.0-7.0) 6.55+0.37 (6.0-7.5) 7.24+1.61(6.0-9.0)
| 6.9+3.63 (5.1-13.4) 16.5+1.73 (15.0-19.0) 18.3+1.2 (17.0-20.0) 14.7435(13.0-21.0)
BW 2.38+1.3(1.64-4.7) 3.98+0.64 (3.52-4.9) 3.7+0.57 (3.0-4.5) 3.94+0.96 (3.29-5.64)
BD 1.48+1.13(0.9-3.5) 3.240.53(2.9-3.5) 4.28+0.46 (3.9-5.0) 3.0+0.3(2.7-3.5)
-0 1.36+0.95 (0.94-3.05) 2.93+0.17 (2.82-3.05) 2.36+0.36 (2.1-2.97) 2.44+0.69 (1.41-3.29)
I-N 0.48+0.12 (0.37-0.7) 0.91+0.05 (0.85-0.94) 0.53+0.06 (0.44-0.61) 1.040.1(0.94-1.17)
S-0 0.88:+0.55 (0.61-1.88) 1.9+0.05 (1.88-1.97) 1.54+0.13 (1.43-1.76) 2114052 (1.17-2.72)
S-N 0.38+0.31 (0.23-0.94) 0.91+0.05 (0.85-0.94) 1.05+0.17 (0.88-1.32) 0.94+0.33(0.47-1.41)
T 3.83+1.81(2.91-7.05) 10.2+1.02 (9.0-11.5) 11.75+1.11 (10.5-13.25) 7.46+2.8 (4.0-12.0)
BTMH 0.55:+0.21 (0.42-0.94) 0.85+0.22 (0.71-1.17) 2.2040.27 (2.0-2.5) 1.1+0.21 (2.94-1.41)
TH 1.21+1.16 (0.61-3.29) 1.8+1.59 (0.94-4.23) 3.6+0.22 (3.5-4.0) 2.29+1.45 (1.5-4.46)
OA 0.26+0.11 (0.89-0.47) 0.49+0.05 (0.47-0.56) 0.53+0.09 (0.44-0.66) 0.59+0.07 (0.56-0.7)
™ 1.72+0.61 (1.41-2.82) 2.66+0.42 (2.32-3.29) 1.14+0.17 (0.88-1.32) 3.14+0.59 (2.82-4.04)
F 1.640.22 (1.5-2.0) 2.25+0.35(1.97-2.82)
T 2.0+0.31(1.75-2.5) 2514059 (2.11-3.52)
Rt 2.45+0.45 (2.0-3.0) 3.31+0.78(2.82-4.7)
FL 1.86+0.25 (1.6-2.16)
Bw / BD 1.79+0.17 (1.57-1.98) 1.24+0.03 (1.21-1.29) 0.87+0.17(0.7-1.15) 1.3+0.18(1.1-1.61)
* Gosner stage
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be noted that although the femur al so becomes proportionately
longer, the increase in hind limb length is contributed more by
a sharp increase in tibial length. The body becomes more
spindle-shaped, asrevealed by the decreasing BWV:BWM ratio
(Table2). Thusasfroglets grow into adults, the body becomes
better adapted for jumping and leading an arboreal life. Mahanta
et al. (1997) showed that alonger femur supporting relatively
shorter SV aidsthe arboreal speciesto jump from one placeto
another. Wefind herethat not only the femur, but thetibiaalso
becomes greatly elongated in relation to SV length. However,
Mahanta et al. (1997) reports M. ornata as a terrestrial
burrowing type, while our observations both in field and
laboratory reveal it to be apredominantly arboreal species. Even
when kept in captivity, both froglets and adults show atendency
to jump and cling to vertical surfaces. Again, Mahanta et al.

Table 2. Morphometric measurements (in mm) of froglet and

adult of M. ornata (X+SD; range in parenthesis)

Parameters Froglet Adult

SV 7.63+2.16 (5.87-10.0) 18.33+2.02 (16.0-19.5)
| 8.98+3.67 (6.0-13.0)

HW 2.95+0.32 (2.5-3.25) 5.660.58 (5.0-6.0)
HL 2.1+0.39 (1.62-2.5) 3.33+0.52 (2.75-3.75)
BWM 3.02:+0.25 (2.75-3.25) 7.66+0.58 (7.0-8.0)
BWV 2.48+0.41(2.0-2.9) 466 +0.58 (4.0-5.0)
E-N 0.61+0.13(0.47-0.71) 2.0+0.0

S-0 1.03+0.12 (0.94-1.17) 2.66+0.58 (2.0-3.0)
S-N 0.42+0.25(0.23-0.71) 1.0£0.0

I-N 0.95:+0.02 (0.94-0.98) 1.83+0.29 (1.5-2.0)
-0 1.54+0.16 (1.26-1.64) 2.91+0.14 (2.75-3.0)

E 0.93+0.08 (0.8-1.0) 2.0+0.0

Ty Indistinct 1.58+0.14 (1.5-1.75)

T 1.34+1.5(0.13-3.0)

F 2.72+051 (2.35-3.29) 9.33+1.15 (8.0-10.0)
T 3.05+0.85 (2.39-3.99) 11.16+1.26 (10.0-12.5)
Rt 3.62+0.98 (2.86-4.7) 15.67+1.53 (14.0-17.0)
FL 2.840.54 (2.0-3.25) 10.83+0.76 (10.0-11.5)
HL/HW 0.7+0.08 (0.6-0.82) 0.59+0.04 (0.55-0.63)
HL/SV 0.28+0.01 (0.24-0.36) 0.18+0.01(0.17-0.19)
Th/SV 0.4+0.01(0.39-0.42) 0.61+0.04 (0.56-0.64)
FL/SV 0.38+0.07 (0.32-0.43) 0.59+0.03 (0.56-0.62)
FT/ISV 0.47+0.01 (0.46-0.49) 0.86+0.03 (0.82-0.88)
BWV/BWM 0.81+0.07 (0.73-0.89) 0.61+0.03 (0.57-0.63)
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(1997) haverecorded SV: Fratiosof 2.63-3.2inadult and 2.46in
immatures, thereby revealing arelative shortening of thefemur
asthe froglet grows into adult. In contrast, we have measured
SV:Fratiosof 1.96 and 2.81 in adultsand froglets, respectively,
thereby showing a reduction in the length of the body to be
supported by femur whilejumping, as development from froglet
to adult proceeds. Furthermore, the Ft:SV ratio aso increases
about 1.83 timesfrom froglet to adult (Table 2), and thismay be
said to be an adaptation ensuring firmer foothold on trunks/
branches of trees and other vertical surfaces. As to whether
these differences reflect any subspecific/geographical racial
variations between M. ornata populations in Orissa and
southern Assam, may be worth investigating.
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