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Abstract 
The sacoglossan Elysia rimida (Risso, 1818) is typical of shallow sea areas; and coastal Iagoons. It retains 
symbiotic functional chloroplasts derived from its algal food AcetnbuIaria acetabulwn (Linnatus) for 45 days, 
However. some aspects of the phorosynthetic behaviour of the mollusc-chloroplast association are unknown. This 
work studies the photosynthetic characteristics of E, timida from a lagoon environment (Mar Menor). defined 
between 25 and 600 pmd quanta m-2 s-1 by the photosynthetic-irradEance curve. Experimental data were fitted to 
different exponential models and models based on Michaelis-Menten kinetics. Among the latter, the rnodcl that 
bests fits to the experimental data was identified. Funhermore, it incorporates respiration values and allows an 
estimation of compensation inadlance (4: 1 1.89 vmol quanta m-2 5-1). This model showed a rapid saturation of the 
photosynthetic apparatus at relatively low irradiance values (Ik; 31.33 pmol quanta m-2). Excess light seems to bs 
moduIated by the mollusc's opening and closing of their parapodia. Mean P/R values (Producrion versus Respiration 
relationship) are above 0.91 ; considered high in coral-zooxanthellae symbioses. The photosynthetic efficiency of 
the symbiotic chloroplasts is fairly high, taking into account that sacoglossans are more active ~ h a n  corals and 
have a higher respiration rate. 
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1. Introduction 

Sacoglossan gastropods are a vast group of herbivorous 
opistobranch molluscs that feed suctorially, mainly on 
green syphonaceous algae through a unisesiate radula 
(Jensen, 1996, 1997; Marin and Ros, 2004). Retention of 
plastids is common among these molluscs, which engulf 
chloroplasts phagocytotically into the digestive cells during 
feeding. Some sacoglossans studied maintain the 
chloroplasts photosyntheticaIly active for weeks or months 
(Kawaguti and Yamasu, 1965; Trench, 1975; Clark and 
Bussacca, 1978; Hinde, 1980; Stirts and Clarks, 1980; 
Clark, 1992; Marin and Ros, 1993; Rumpho et al., 2000, 
Muniain e t  al., 2001). Functional chloroplasts  
photosynthesize inside the mollusc cell, evolving oxygen 
and producing photosynthates like glucose and other 
carbohydrates, lipids, and even proteins (Greene, 1970; 
Greene and Muscatine, 1972; Trench et al.. 1973; Hinde and 
Smith, 1975; Hinde, 1978; Scheuer, 1979). 

 he auzhor lo whom correspondence should be senr. 

Furthermore, these molluscs have shown both 
morphological and behavioural adaptations assmiated with a 
better use of photosynthesis and control of energy 
production. One of t h t s t  adaptations is an enlargement of 
the digestive gland surface area. either generating branching 
in the form of cerala where chloroplasts are stored, or 
flattening and increasing the area in the form of a leaf, thus 
increasing the photosynthetic area. In species with 
photosynthetic ability, the photosynthetic symbiont is 
often orientated towards he light; these species are capable 
of regulating excessive irradiance by dosing the parapodia 
(Rahat and Monseline, 1979; Monseline and Rahat, 1980; 
Weaver and Clark, 198 1). 

Photosynthesis-irradiance fit cmvts have been 
traditionally used in physiological studies of algae since 
they provide important information on the photosynthetic 
apparatus. Values of the photosynthesis versus imadiance 
relationship are often fitted to mathematical functions to 
obtain a series of parameters to descsike predictive models 
of primary production (Gattusa and Jauvert. 1985). These 
curves can be an interesting tool to describe the energy 


















