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Abstract 

Magnitude and relative balance ofautotrophy and heterotro
phy were analyzed in three freshwater sponges with algal 
symbionts. The three species, Corvomeyenia everetti, Ephydatia 
muelleri, and Spongilla lacustris share a common habitat but 
exhibit distinct species-specific differences in their chloro
phyll content. We tested three alternative .models for the bal
ance ofautotrophy and heterotrophy: a null model in which 
heterotrophy and autotrophy are independent, a tradeoff 
model in which heterotrophy decreases as the potential re
turn from autotrophy increases, and a mutualistic model in 
which heterotrophy is positively influenced by autotrophy. 
We found that Spongilla lacustris, with intermediate chloro
phyll levels, consistently exhibited the highest levels of het
erotrophy. Primary production per biomass of symbiotic as
sociation (sponge and algae) was also highest in S. lacustris . • -. -. 
The efficiency of production (production/ chlorophyll) de
creased among the three sponge species as chlorophyll in
creased. As a result we reject the null and tradeoff models and 
suggest a mutualistic interaction between sponges and their · 
algal symbionts. 

Algal-invertebrate symbioses are sustained by a combina
tion ofautotrophy and heterotrophy. Despite substantial 
research into the physiological aspects of such associa· 
tions (e.g., Muscatine and Porter, 1977; Muscatine, 1980; 
Muscatine et al., 1981) the factors that control the relative 
balance of the two nutritional modes are poorly under
stood. Three contrasting models can be postulated for this 
balance. In the simplest case the components of the sym· 
biosis may not affect each other: autotrophy and hetero
trophy would be independent. Alternatively, ifautotrophy 
and heterotrophy are considered fundamentally different 
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