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of paleochlorophyll a concentration from bulk measurements using a three-component model
enabled total uptake of light on P. marina to be quantified. This allows pigment uptake rates to be
accurately estimated and also enables the potential for productivity enhancement through light
incubation to be estimated. The approximate rates of pigment uptake in the daytime were estimated
by measuring the total amount of light absorbed by specimens incubated for 24 h in a 4-l reactor
containing running seawater. These measurements indicated that the daytime maximum
photosynthetic rates of P. marina are in the order of 5 mmol C m−2 s−1. However, during the
daylight period these maximum rates are not achieved, with production of carbohydrate at rates of
between 5 to 50 mmol C m−2 s−1 depending on incubation conditions, daylight irradiance and
chlorophyll a concentration. Incubation under these conditions also leads to a decline in the
carotenoid content of the cells over 24 h. Overnight incubation leads to an increase in the
chlorophyll a content of the cells, and results in a maximum daytime photosynthetic rate of about 11
mmol C m−2 s−1. This increased pigment content leads to an increase in the dark respiration rate
to about 25 mmol C m−2 s−1 for overnight incubations. Assuming that the remaining chlorophyll a/b
ratio is small, an approximate doubling of the maximum daytime production rate of P. marina can be
achieved by overnight incubation at 4°C, with an estimated 3-fold increase in productivity. The
change in chlorophyll a/b content during light incubations was demonstrated to be due to
degradation rather than a change in the efficiency of the light harvesting. Chlorophyll a degradation
during light incubation was attributed to the activity of a specific chlor
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