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The filamentous rhodophytes Callithamnion gaudichaudi Agardh and Ceramium sp. were utilized to study the effects of solar
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radiation (PAR, 400–700 nm, UV-B, 280–315 nm and UV-A, 3

waters (Argentina). A pulse amplitude modulated (PAM) fluor

species grew in different habitats in the eulittoral: Ceramium sp.

rocks and fell dry during low tide. Both species differed in th

exposure. The photosynthetic quantum yield had its lowest val

irradiances were lower. PAR (irradiance of about 400 W m�2 at

days, especially in Ceramium sp., but UVR (280–400 nm) also

indicated that both species were adapted to low fluence rates

mediate and higher irradiances. Both species showed a rapid ad

significantly in their fluorescence components. All photosynthet
a full day. Strong absorption in the UV-A range, most likely due to m

pronounced sensitivity to solar radiation in situ and the recovery ca

the presence of protective compounds, suggests that these algae hav

changes in irradiance found in the Patagonia waters.
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1. Introduction

Aquatic ecosystems are responsible for about 50% of

the biomass production on Earth, equaling the pro-

ductivity of all terrestrial ecosystems taken together
[1,2]. Most of the aquatic productivity is due to phyto-

plankton [3,4] but macroalgae have a significant share

particularly in coastal areas. In addition, they are ex-

ploited commercially on a large scale and form habitats
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00 nm) on the photosynthetic performance in situ in Patagonia

er was used to determine the fluorescence parameters. The two

ound only in rock pools while C. gaudichaudii grew on exposed

uorescence parameters and their sensitivity to solar radiation

t noon, but it recovered in the afternoon/evening hours, when

n) was responsible for most of the decrease in the yield on clear

unted for a significant decrease. Fluence rate response curves

showed a pronounced non-photochemical quenching at inter-

tion during measurement of fast induction kinetics but differed

ments were bleached after 8 h exposure to solar radiation over

ycosporine-like amino acids, was detected in both strains. The

pacity of these two filamentous Rhodophyte species, as well as

e the ability to adapt to the relatively high radiation levels and
fluorescence; Photoinhibition; Photosynthetic yield; Solar ultraviolet

for larval stages of fish and other ecologically and eco-

nomically important animals [5].

Almost all macroalgae are sessile and thus cannot

escape deleterious irradiation by vertical migration in

the water column [6–9]. Solar irradiation is one of the
most important factors controlling the vertical distri-

bution of macroalgae in their habitat [10–12]. Some

species are adapted to the supralittoral (zone above the

high water mark) where they are exposed only to the

wave spray. Most species inhabit the eulittoral (inter-

tidal zone) characterized by the regular temporal change

in the tides [13]. On the Patagonian coast this zone is

fairly wide because the tidal range exceeds 2–3 m and the
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