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Experiments were conducted during summer and winter, 2000, and summer 2001 to determine the bioaccumulation
and role of UV-absorbing compounds in two crustacean species—the amphipod Amphitoe valida and the isopod
Idothea baltica—from the mid-littoral of the Patagonia coast (Argentina). Macroalgae constituting the diet for
these species differed in the concentration of UV-absorbing compounds, from high amounts in the rhodophyte
Polysiphonia sp. to almost null in chlorophyte species (i.e., Enteromorpha sp. and Codium sp.). Consequently,
transferring and bioaccumulation of these compounds, identified as the mycosporine-like amino acids (MAAs)
Porphyra-334 and Shinorine, varied in the crustaceans according to their algal diet, being high when feeding
on Polysiphonia sp. Survival experiments carried out with crustaceans feeding on poor and rich-MAA diets
demonstrated that the role of these compounds in A. valida and I. baltica was different. In A. valida, and based on
a significantly higher survival in those individuals feeding on the rhodophyte, MAAs seem to provide an effective
protection against UV-B radiation (280–320 nm). In I. baltica, mortality was not significantly different in individuals
feeding on rich and poor MAA diets. However, judging from the comparatively high amounts of MAAs in
eggs/embryos, these compounds might provide protection to the progeny rather than to adult organisms.

1 Introduction
Solar radiation has a key role in aquatic ecosystems, as it consti-
tutes the energy source for the entire food web via the photo-
synthetic process, which occurs mainly in the visible range of
the solar electromagnetic spectrum (Photosynthetically Avail-
able Radiation, PAR, 400–700 nm). The shorter wavelengths
of the spectrum—ultraviolet radiation (UVR, 280–400 nm),
especially ultraviolet-B (UV-B, 280-320 nm), have been
reported to cause a number of deleterious effects in aquatic
organisms.1–3 Studies conducted with aquatic primary con-
sumers report effects such as increase in mortality,4–7 reduction
of fecundity rates,8 alterations in diel vertical migration 9 and
abnormalities during development stages.10

However, at present we have enough evidence that almost all
organisms can adapt to the prevailing UVR conditions through
one or a combination of mechanisms, which essentially include:
(a) avoidance strategies (e.g. diel migration), to provide
protection against visually hunting predators and/or moving
away from the radiation source,11 or even hiding under shaded
places as seen in invertebrates living under rocks or within a
macroalgae canopy;12 (b) protective strategies, through the
presence of UV-absorbing compounds, typically mycosporine-
like amino acids (MAAs),10,13–15 or melanin and carotenoid
pigments 4 and, (c) repair of damage—either photorepair
or dark enzymatic repair.16 Among all these strategies, the
presence of UV-absorbing compounds plays an important
ecological role, because although MAAs can be only synthe-
sized by organisms having the shikimate pathway 17—e.g.,
phytoplankton, red algae and some cyanobacteria—they can be
transferred through the diet and later bioaccumulated in
higher trophic levels of the aquatic food web.14,16 Thus, con-
sumers can be potentially protected against deleterious levels
of solar UVR, as seen in studies conducted with marine
invertebrates 10,18–20 and with freshwater zooplankton as well.21

In nature, benthic organisms inhabiting the intertidal zone,

especially those living in shallow tide pools, can be exposed to
relatively high levels of solar radiation due to overexposure
during low tide, especially at noon. According to the depth
distribution, crustacean species have different diets of macro-
algae, so that those living in shallow pools will usually feed
on Chlorophyta species, whereas those inhabiting deeper pools
will feed on Rhodophyta. These dietary differences may result
in varied adaptations/acclimation to the radiation climate,
due to the fact that in general Rhodophyta species contain
high concentration of UV-absorbing compounds, whereas in
Chlorophyta when present, it is very low.22,23

The objective of this work is to study the bioaccumulation
and role of UV-absorbing compounds in two crustacean
species from Patagonian waters when feeding on different
macroalgae diets. The species used in this study were the
amphipod Amphitoe valida Smith and the isopod Idothea
baltica Palla. These organisms are very important in the diet of
fish species such as Odontesthes smitti and O. nigricans,24 which
constitutes a commercial resource in the Argentine Sea.

2 Materials and methods

2.1 Sampling sites and specimens

Specimens were collected during summer and winter, 2000,
and summer 2001, from three rocky beaches of the Patagonia
coast �43� S, 65� W (Chubut, Argentina): a) Playa Barrancas
Blancas, b) Playa Punta Cuevas and, c) Playa Punta Este
(Fig. 1). These beaches differ considerably not only in their
geomorphological characteristics but also in their biological
diversity, Enteromorpha sp. (Chlorophyta) being the dominant
macroalgae species in Playa Barrancas Blancas, whereas
Polysiphonia sp. (Rhodophyta) and Codium sp. (Chlorophyta)
dominated in Playa Punta Cuevas and Playa Punta Este,
respectively (see Table 1). Crustacean specimens were collected
from different sites according to their macroalgae diet, so that
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