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ABSTRACT

During an annual cycle, Daphnia spinulata collected from a

plankton community of Patagonia was exposed outdoors to

assess the impact of recently received solar radiation on motility

(i.e. swimming speed and gravitaxis). Individual values of these

parameters were obtained by video recordings and image

analysis at different time intervals during the day. Initial

swimming speed varied throughout the year, and changes in

speed during exposure were not significantly affected by any

waveband used in our experimental design (i.e. PAB, 280–

700 nm; PA, 320–700 nm; and P, 400–700 nm). Overall, most of

the individuals swam downwards, regardless of the radiation

treatment imposed to the samples. We found that multifactor

interactions (i.e. not a single parameter explained more than

40% of the observed variability) explained most of our obser-

vations on motility parameters. These factors include not only

solar radiation, but other physical (underwater radiation field

and wind intensity) and biological parameters (food availability,

presence of predators and congeners). Our findings indicate that

the plankton dynamics in the study site is likely to be governed

by a sum of factors which must be taken into account when

considering solar radiation effects on aquatic ecosystems.

INTRODUCTION

Cladocerans of the genus Daphnia usually dominate the
zooplankton community in freshwater ecosystems, and thus
they are responsible for a significant portion of biomass’

secondary production (1). In the water column, these plankton
organisms are exposed to solar radiation, both photosynthetic
active radiation (PAR; 400–700 nm) and ultraviolet radiation

(UVR; 280–400 nm). During the last decades and after the
discovery of the Antarctic ozone ‘‘hole’’ with the concomitant
increase of ultraviolet radiation B (UV-B; 280–315 nm) (2), the

effects of UVR in aquatic ecosystems and organisms have been
the focus of intensive research (3,4). These studies have
demonstrated that UVR can harm organisms, mainly through

direct damage to the DNA molecule, proteins and membranes
(5).

Previous studies indicated that UVR affects the perform-
ance of zooplankton organisms inhabiting the aquatic envi-

ronment (6,7). Although we have learned much about the
effects and potential impacts of UVR on zooplankton,
however, relatively little is known about the sublethal effects

of these short wavelengths on more subtle aspects such as
motility. For example, it has been observed in laboratory
studies that Daphnia magna swims away from light and

changes its behavior when exposed to monochromatic UVR
(especially in the ultraviolet radiation A (UV-A) range, with a
maximum spectral sensitivity at 340 nm), while the opposite

reaction is observed when individuals are exposed to visible
light (8). Individual motility of zooplankton is involved in
several activities that collectively are fundamental for the next
cohort such as escape from predators, male–female encounter,

feeding appendage movements and vertical migration (9–13).
Motility can also be evaluated in terms of the tendency of
individuals to swim towards or away from the water surface

(i.e. vertical migration) producing a change in the radiation
exposure of organisms. In this sense, previous studies showed
surface UVR avoidance by Daphnia cucullata, Daphnia rosea

and Daphnia pulex (both, pigmented and nonpigmented
individuals), using natural and artificial radiation sources
(14). Other studies of vertical migration have shown that

Daphnia pulicaria has a downward migration when natural
UVR is present, while individuals tend to remain closer to the
surface in the UVR-shielded treatment, even at the risk of
exposure to visual predators (15). Invertebrate predators such

as Chaoborus can interact with UVR to make Daphnia catawba
vertical migration behavior more complex (16). Furthermore,
D. catawba individuals exposed to natural UVR show deeper

distribution than they would probably have if no UVR was
present (17). Thus, it is likely that changes in individual
motility would become a potential source of variations in the

zooplanktonic community.
The aim of this study is to assess the impact of recent

exposure to solar radiation on motility (i.e. swimming speed
and orientation) of the cladoceran D. spinulata Birabén, 1917

from a freshwater body of the Chubut Province, Argentina.
The results obtained in this study correspond to the worst-case
scenario for these organisms inhabiting mid-latitudes, as in the

eastern part of Patagonia (i.e. away from the Andes moun-
tains) most freshwater bodies are permanently exposed to
solar radiation due to the absence of trees or tall buildings.

This study complements the database on photobiology of
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