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" OXYGEN CONSUMPTION AND METABOLIC RATE IN RELATION TO BODY SIZE IN
MARTESIA STRIATA (LINN.)

STUDIES on the oxygen consumption of marine wood
boring organisms are very fewl™4. Eltringham4

recorded consumption of oxygen in relation to.

salinity in a crustacean wood borer Limnoria. Lane
and Co-workers!'2 examined the oxygen consump-
tion of both adult and larval forms of molluscan
wood borer Teredo. In India, respiratory studies
on the pholad wood borer Martesia fragilis in rela-
tion to body size have been undertaken from
Madras harbour3. Water filtration rate of another
pholad M. striata, of Visakhapatnam, has been
studied by Nagabhushanam5, but the relationship
between body size and oxygen consumption of this
local species is not known. In the present investi-
gation, work was therefore initiated to examine
the respiration of M. striata (Linn.) and to deter-
mine the metabolic rate in relation to body size.

Animals of different sizes were removed from the
timber exposed at Visakhapatnam harbour without
damaging their shell and the experiments were con-
ducted at temperature 25° =+ 0-5°C6. Animals
(0-077 g to 1-02 g) were taken in individual respira-
tory chambers and the total oxygen consumed was
determined at the end of four hours.

The relationship between the body size and
oxygen uptake has been obtained from the following
equation? :

Y=a.X¥

where Y = oxygen consumption in ml/hr, X = the
body weight, while ¢ & b are constants.

The value of b5 in the above equation was
determined to be 0-5665 and is thus nearer to the
two-thirds power of body weight. A regression
curve of oxygen consumption to body size (Fig. 1)

25

1254
10
0 754

Metabolic rate n mi/he/gm

054

025

shows that the oxygen consumption of animal
increases with an increase in the size. The oxygen
consumption - varied : from 0-131 to 0-7880 ml/hr
in the various size ‘groups examined. The oxygen
consumption per unit weight or metabolic rate
varied from 0-2664 to 2:202 ml/gm/hr being
inversely proportional to the body size (Fig. 2).
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Fic. 2. Double log plot of metabolic

% rate
against body weight.

Although oxygen consumption in M. striata
shows an exponential relationship to body size, in
the same size group itself great variations were
evident (Fig. 1). Ghiretti8 observed that meta-
bolic rate varied widely within a single species as
a result of both intrinsic and extrinsic factors in
molluscs. Further even under constant external
conditions, the oxygen consumption of a given
specimen is extremely variableS. The variations
recorded in the experiments therefore do not show
tendencies unusual to bivalves. The value of &b
observed in the present studies was also found
to be very close to the value obtained for an allied
wood borer M. fragilis earliers.

The authors are grateful to Captain P. R. Sen,
IN., Director, and Sri. S. V. S. Rao, Deputy Direc-
tor of this laboratory, for their encouragement to
this investigation.
Naval Science and

Technological Lab.,
Visakhapatnam-3,
April 5, 1974.

S/ .S. GANTIL

P. RAMACHANDRA RAJU.
K. MANGAPATHI Rao.
N. KALYANASUNDARAM.

06 09 12 15

006 D090I20%5 03
Wet Wiight in gms

@03

Fic. 1. Double log plot of oxygen consump-
tion vs body weight in Martesia striata.
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