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CONCLUSIONS AND RECOMMENDATIONS

In Chapter 1, night gaping was evident for mussels collected from lentic areas, but not

evident for those collected from lotic areas. Hence, the best time to feed species from lentic

areas is during the night. Pyganodon grandis collected from Claytor Lake had higher heart

rates during the night when they were gaping. The metabolism and, therefore, energy cost

is higher during the night. For environmental monitoring that uses changes in gaping of

mussels, the diurnal pattern of gaping behavior by the species must be considered in order

to properly interpret the results.

In Chapter 2, the mussels living in the habitats subjected to low DO have a better ability

(i.e., a lower Pc or a smaller K1/K2) to regulate the OC and were more tolerant to hypoxia.

At 16.5 °C, the most sensitive species (Villosa iris) showed a good ability to regulate the

OC under declining DO, and no mortality was found after the experiment. Therefore, the

DO requirements for holding freshwater mussels should be monitored more closely at

higher temperatures. At 24.5 °C the short-term DO requirements for holding freshwater

mussels should range from at least 2 mg/l (for the tolerant species) to 6 mg/l (for V. iris),

depending on mussel species.

In Chapter 3, different biochemical strategies were being used by V. iris, E. complanata,

and P. grandis. Villosa iris had the lowest anaerobic capacity. Lactic acid is the major

anaerobic end product under hypoxia and air exposure. E. complanata had a more efficient
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anaerobic metabolism which can produce more ATP than solely from the lactic acid

pathway under hypoxia. Lactic acid was accumulated under minor hypoxia, and succinic

acid was accumulated under extremely hypoxia and air exposure. P. grandis reduced

energy metabolism under low DO and air exposure, and no evident anaerobic metabolites

were accumulated under low DO. Overall, gill, posterior adductor muscle, and mantle were

the best tissues for evaluating hypoxic stresses. Lactic acid is a good indicator of anaerobic

metabolism in freshwater mussels. The energy source under low DO is, therefore, from

carbohydrate. Glucose level can be a used as an indicator of short-term stress. Glycogen is

a good indicator of the physiological condition of freshwater mussels. Mantle tissue has

the highest store of glycogen and is the best tissue for nonlethal analysis of the glycogen

level in freshwater mussels.


