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-Total oxygen consumption of M. viridis wae higher 
in 100% (salinity,36/,,) eea water. Increaee in meta- 
bolic rate atter expoeure war found to be a functlon of 
duration of expoeure. Extra enerw needed daring 
poct-expoeure period war also calculated. \.i- 

ALlNITY ij: one of the major environmental 
variables, which influences the metabolism of 

estuarine organisms. Effect of salinity on meta- 
bolism of marine and estuarine invertehrates is 
less docimented than that of temperature1-'. While 
miich work has been done on the respiratory meta- 
bolism of musseIs of temperatc regionbg, nothing 
irc known about the tropical Endian green mussel, 
Mytilus viridis L. M .  viridis grows extenrively in 
the Ennore Estuary, Madras, where salinit y reaches 
18%, in monsoon months of October-December and 
near 35%, is prevalent in rett of the yearlo. 

Collection and maintenance of animals - Al1 
miissclrc were collected from Ennore Esttiary diiring 
June-August 1974. Individual mus~els were separat- 
ed from cliimps in the laboratory, ccrubbed with 
a wire brush to removc foiiling organi>ms and 
cleaned in cea water. The animals were maintained 
in aquaria under experimental temperature and 
in salinities of 100°/o, 75% and 50% sea watei fat 
a period of 3 weeks (100% sea water having t l ~  
salinity of 35%). Sea water was diluted with distil- 
led water to make up the requirecl salinity. Experi- 
mental organisms were fed with algae chlorella 
sp. on alternate days, but starved for 24 hr prior 
to the experiment as siiggcstcd by Weigertn. Live 
specimens weighing 0-14 to 84.8 g (moisture con- 
tent 67%) were used in tlie experiment. 

Metabolic rate mcaszcrements -- Closed rwpiratory 
chambers of 500 ml and 2 1 capacity limilar to 
those used by Mathcw and S ~ m i t h r a ' ~ ,  were used 
in theie cxperiments, as per the 4ize of the muselc. 

Rv-piratory chambers were immersed in a water 
bath maintained a t  28.2"f 1°C. Only sea water 
filtered through No. 25 rilk was used in thcse expcri- 
ments. Each expcrimcnt was conducted fcr a 
pcriod of 3 to 5 Iir. Since the animals were foiind 
to rcach t lie normal state frcm excitcment by 30 min. 
they were acclimated to the chambers 30 min 
before startiiig the initial reading. Oxygtn e\tima- 
tions werc made by Winkkr mathod as pcr Strick- 
land and Parsonll Oxjvgcn consumption values 
were expre~sed in pl/lir. The ticsues of the musel> 
werc dried to a constant weight in an hot air oven 
kept at 80°C. 

Metabolic shrecs on mu-sels as a fiinction of 
exrmure diiration under conditions of pre- and 
po~t-exposure was obtained for the mursels. In 
this study the mussels were allowed to attach to 
the Aoor of the ex~erimental chambers overnight. 
After recording the initial oxygen consumption, 
the water was drained of the containers and tlie 
rnu~sels were subjected to exposure for 6 and 12 
hr. Later, water was repiaced in such a way as 
not to disturb the animals and oxygen consumption 
reading were taken at an interval of 30 min. 
Control animals were allowed to remain siibmrged 
throughout the period. In this study sea wnter 
of 35% salinity was iised and the mussel* taken 
were of uniform size (0.987 g dry weight). Tlit! 
metabolic studics were condnctad at  28.2"& 1°C. 
In stiidying the pst-cxpo~urc eiiergy dem;ind 1 pl 
O, was taken as e q ~ a l  to 48.x IO-' cal its per Ivc!ev'> 
dediictionl4. 

Salini- and mctabolism - l'lic formula Y =aXh,  
where Y i h  the total oxygen consumption, X tlie 
body weight, a t h  regression coefficient a.nd b tlic 
exponent, has been applied to the data of the oxygen 
consmption values Ior mussels of ctifferent wcights 
in tk 3 saline waters. Total oxygen consiimption 
holds a linear relationship with dry body weight 
of the organisms on a do~ible logarithmic grid (Fig. 1). 
Table 1 shows the date of collection, salinity, experi- 
ment and the fitted a and 2, values for oxygen con- 
sumption at  the 3 experimental salinities for tlic 
exyerimcnts with the 95% C.I. 

Oxygen consiimption is higher iri 1007; sea water 
than in 50% (Table 1). The pre-ent study is i i i  
conformation with the findings of Bohlcl6 wtio in 
liih 5tiidiei. on M .  calzfornzanzcs has rcnorrctl l i i ~ h c r  - -- 
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Experirnent Date of Field Field n ak954/, C.I. b&95% C.I. 
at 28.2"&1°C collection temp. salinity 

in sca \vater % O C  % 

100 (3S06 salinity) 1 June '75 27.8 34.34 28 0.81710.3052 0.7001 -L0,1138 
75 (26.2S0; salinity) 1 July '75 28 34.54 37 0.2621 -0.1528 0.8547&0.1474 
50 (17.5yA salinitr) 1 Augulit '75 28 33.67 45 0.0861 &O1 166 0.8996&0.0136 
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TABLE 2 - ~IETABOLIC RATE f95% C.I. OF M. viridis WITH A MEAN DRY BODY WEIGHT OF 0.987 g AT 28.2'&loC DCRING 
PRE- AND POST-EXPOSURE PERIODS 

[Number of experiments are 101 

Mussels Yetabolic rate (pl/g/hr) 

Pre-exposure Post-exposure 
30 min 

30 min 60 min 90 riiiii 

Control 800i11.2 
Exposed for 6 hr 820110.93 
Exposed for 12 hr 850118.17 

The b values for oxygen consumption are within 
1 to 0.68 range as expressed by Zeuthen16 which 
cover most of the organisms. These values are 
also in close agreement with the general b value 
for poiklotherms of 0.75 as proposed by Hemming- 
sen" based on large number of species. I t  can also 
be noted that b values increased from 0.7001 to 
0.8996 while a values decreased from 0.817 to 0.086 
following the decrease in metabolic activity. Sunda- 
ram and Shafeela have noted in M. viridis a slow 
decrease in byssus formation and activity below 
50% sea water (salinity 17.5%). 

I'ime of exposure to air and metabolism- M .  
viridis which lives in eulittoral zone, experiences 
txposure to air of varying duration in accordance 
with the tidal rhythm. The rates of oxygen con- 
sumption were studied in sets of animals of equal 
size, which were exposed for 6 and 12 hr. Table 2 
shows metabolic rates of these animals during pre- 
and post-exposiire periods. Mean values are signi- 
ficantly different with 95 % C.I. 

In the present studv, a spurt in oxygen consump- 
tion is noted during the post-exposure period. 
Increase in metabolic rate is directly proportional 
to the duration of emosure. The mussels take 
14 hr to reach metaboli; norrnalcy equal to that of 
.control animals and after this time the animals 
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(LOG) DRY WElGHT (mg) 
Fie;. 1 - Oxygen consumption of mussels a t  3 different 
salinities (temperature : 28.2'f 1 O C )  plotted against dry body 
weight [ i , 100% sea water; A, 75% sea water; a, 50% 

sea water] 

show no change in metabolic rate during the experi- 
mental period. The energy expenditure is calculat- 
ed from the oxy-calorific coefficient. While the 
control animals spend only 5.56 cal in 14 hr, the 
animals exposed for 6 and 12 hr need 7.49 and 8.4 
cal respectively. The post-exposure energ? demand 
of 1-93 cal for 6 hr exposed mussels and 2.84 cal 
for 12 hr exposed mussels show clearlÿ the strain 
on the animal in relation to the duration of exposure. 
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