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Abstract – An extensive sampling program was performed in the Atlantic side of the Iberian
Peninsula on 17 sites during 2010 and 2011 summers, in order to characterize the
distributional pattern of potential toxic dinoflagellates of the genus Ostreopsis. The study
area presents a discontinuity in the species distribution in a pattern that parallels that of
summer water temperature. Ostreopsis was not found in a relatively wide fringe of the
Northwest side of the Peninsula, as water temperature is markedly lower than that in
the Northeast and Southwest extremes where Ostreopsis has been found. Comparing the
observed distribution of Ostreopsis on the Atlantic coast of the Peninsula with different sea
surface temperature (SST) percentiles, it is notable that neither minimum nor maximum
temperatures observed in the range of the study area can explain the species distribution but
presumably is the length of the warm period what limits the genus presence. Thus we
hypothesize that for Ostreopsis to be present in a certain area three continuous months with
SST above 19.5°C may be necessary.
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INTRODUCTION

The assemblage of potentially toxic dinoflagellates of the genera Coolia
Meunier, Gambierdiscus Adachi et Fukuyo, Ostreopsis Schmidt and
Prorocentrum Ehrenberg have been profusely investigated during the last years
not only in tropical and subtropical areas but also in temperate places. It has been
observed that the genera Coolia and Prorocentrum are widely distributed (Penna
et al., 2005; Nagahama et al., 2011), whereas Gambierdiscus and Ostreopsis have a
more restricted distribution limited to warmer waters including the Mediterranean
Sea (Aligizaki & Nikolaidis, 2006, 2008; Mangialajo et al., 2011). The taxonomy
of these genera is currently under revision due to the presence of cryptic or
semicryiptic species within each genus. The use of molecular methods as
complementary tools to morphological observations is thus necessary (Scholin
et al., 1994). By using both approaches, new species are being described and their
capacity to produce toxins analyzed (e. g. Penna et al., 2005; Fraga et al., 2008;
Litaker et al., 2009).
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There are a few references on the presence of Ostreopsis in temperate
areas (Shears & Ross, 2009; Selina & Orlova, 2010; Silva et al., 2010) probably due
to the fact that individuals of this genus grow optimally to bloom proportions
mostly in warm waters. This is why in the case of warm-temperate areas with
marked seasonality, such as the Mediterranean Sea, the species proliferate in
summer and early autumn (Aligizaki & Nikolaidis, 2006; Zingone et al., 2006).
Regarding the Mediterranean Sea and the adjacent Atlantic areas, two species of
Ostreopsis, O. cf. ovata Fukuyo and O. cf. siamensis Schmidt, are commonly
found. Additionally, a third lineage from the Canary Islands has been recorded
(Penna et al., 2010). The growth of O. cf. ovata has been observed to be stimulated
at higher temperatures (Granéli et al., 2011), although the minimum threshold for
Ostreopsis to proliferate in the field is still unclear (Mangialajo et al., 2011).

While the presence of Ostreopsis in the Mediterranean Sea is widely
documented, its presence in the Atlantic coast of the Iberian Peninsula has only
been recently reported. O. cf. siamensis has been found in the Portuguese west
coast, firstly in the locality of Sines (Amorim et al., 2010) and later in Cascais
(Amorim et al., 2010). This species has also been collected in the southeastern
coast of the Bay of Biscay (Laza-Martínez et al., 2011). The later report constitutes
the northernmost observation of Ostreopsis in the Northern Atlantic Ocean.
The study was performed in a coast stripe of about 75 km where Ostreopsis
was detected in all the sampled sites. Taking into account that during summer
water temperature decreases westwards along the coast, we hypothesized that
Ostreopsis presence would be interrupted at a certain point in the Cantabrian
coast. A similar temperature gradient can be seen along the Portuguese coast in
a northward direction. During summer, the two extremes of the Atlantic coast of
the Iberian Peninsula remain warmer than its northwest coast due to hydrographic
and climatic features of the area (Peliz et al., 2005; Lima et al., 2006).
Consequently, this area is particularly well suited to study the effect of
temperature on the distribution of a particular taxon. The present study aimed to
know the distributional pattern of dinoflagellates of the genus Ostreopsis along
the Atlantic coast of the Iberian Peninsula in relationship with seawater
temperature.

MATERIALS AND METHODS

Study area and sampling

In order to establish the spatial distribution of the genus Ostreopsis,
17 sampling sites spread out along the Atlantic coast of the Iberian Peninsula
(36°86’-43°47’ N and 9°53-1.35° W) were selected (Fig. 1). The area between sites
13 and 14 was not sampled because Ostreopsis was already known to be present
there (Laza-Martínez et al., 2011). Since Ostreopsis can be found mostly living
epiphytically on macroalgae, rocky shores were selected as sampling sites. As no
rocky shores were present in site 17 and in the surroundings, the seagrass Zostera
marina Linnaeus growing in a soft bottom embayment was sampled instead. All
sites were sampled once from August 2010 to October 2010 and samples were also
collected in September 2011 at sites 1, 2, 13 and 14. Macrophytes were collected
from shallow depths during low tides in half a litre plastic bottles with seawater.
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of Ostreopsis cf. ovata have also been recorded with temperatures as low as
21.8°C and 16.8°C (Totti et al., 2010) in the northern Adriatic Sea, which
highlights the idea that the minimal temperature for Ostreopsis spp. to proliferate
is still not clear (Mangialajo et al., 2011). To our concern, the response to
temperature of O. cf. siamensis has not been tested, but presumably, it could be
adapted to lower temperatures since it was the only species found in the Bay of
Biscay (Laza-Martínez et al., 2011).

In summary, comparing the observed distribution of Ostreopsis spp. in the
Atlantic coast of the Iberian Peninsula with SST, we observed that the 75th SST
percentile is the statistical parameter that better explains the current distribution.
The 75th SST percentile of 19.5°C observed in both distribution limits leads us to
hypothesize that, roughly, the Ostreopsis species present in the Iberian coasts,
would need three continuous months with a SST within or above 19.5°C to be
present in a certain area. Of course these results, based on low temporal replication
(only two years are considered), need to be confirmed by future studies, in order
to allow making predictions of future Ostreopsis spp. distributions in the Iberian
Peninsula based on different seawater warming scenarios.
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