
➢ Artificial substrates (triplicates) deployed at ~3m and recovered after
24h.

➢ 24h in situ: temperature, light intensity (data logger HOBO)
➢ From July to September it was performed at least 3 samples/month,

except for 2020 due to COVID-19.
➢ In situ seawater for nutrient analysis.
➢ Assemblages were studied by light microscopy.
➢ Continuous record of temperature and significant wave height

(Madeira Port Authority (APRAM) Wave Buoy: 32°37.1' N, 016°56.5’ W

• SAMPLING METHOD 

Methods
• SAMPLING SITE • SAMPLING PERIOD 

• 2018-2020
• Late Spring to Autumn

(32°38’10’’ N, 016°56’07’’ W) 

Atlantic
Ocean

Europe

Africa

Madeira Island

Introduction
Ciguatera fish poisoning (CFP) is a syndrome caused by
the bioaccumulation of ciguatoxins in fish and their
subsequent consumption by humans. These
phycotoxins are produced by species of the benthic
dinoflagellate genus Gambierdiscus, often associated
with the palytoxin-producing genus Ostreopsis. Both
genera have been recorded in the Madeira
Archipelago (Madeira, Desertas, Porto Santo and
Selvagens islands) and CFP episodes, affecting several
people after ingesting locally caught contaminated
fish, were documented in summer 2007 and 2008
from the Selvagens Islands (290 km to SE of Madeira).
The present study aims to characterize the ecology of
the benthic harmful algal bloom (BHAB) causative
species in Madeira Island; (1) the occurrence of BHAB
species, (2) seasonal succession of the BHAB
community and (3) the effects of abiotic factors on
BHABs dynamics.
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❑ The BHAB community was characterized by the presence of five genera:
Gambierdiscus, Ostreopsis, Coolia, Prorocentrum, and Amphidinium.

❑ The abundance of the different genera showed marked differences (Figs. 1-3
and Table 1).
▪ Ostreopsis was several orders of magnitude higher than the others and

was recorded in all the sampling dates.
▪ Gambierdiscus showed always the lowest cell densities.
▪ The second most abundant genus was Coolia, followed by

Prorocentrum and Amphidinium.
❑ During the study period Ostreopsis abundances increased in July reaching
maximum values in August and September (Figs. 1a, 2a and 3a).

❑ For Ostreopsis and Gambierdiscus the highest cell concentrations were
recorded at temperatures > 24°C (Figs. 1a, 2a and 3a).

❑ Temperature seems to be an important modulator of Ostreopsis development
while this is not evident for the other genera (Figs. 1 a-b, 2 a-b and 3 a-b).

❑ Low wave height seems to favour BHAB development particularly Ostreopsis
(Figs. 1c-d and 3c-d).

❑ Although 2018 recorded the highest nutrient concentrations and the highest
concentrations of Ostreopsis, Gambierdiscus and Coolia, results indicate that
there is no clear relation between BHAB abundance and nutrients (Figs. 1 g-j,
2 g-j and 3 g-j).

❑ Madeira is part of the Macaronesia biogeographic region (including the Canary Islands). In
agreement with what has been described for other Macaronesian islands (Fernandez-Zabala et al.
2019), in Madeira Ostreopsis is the most abundant BHAB genus at low depths (0.5-7m).

❑ Gambierdiscus was never detected in high concentrations, however given the reported occurrence
of CFP episodes in other islands of the Madeira archipelago and also in the Canary Islands, the
presence of Gambierdiscus is a reason of concern.

❑ In summer, Ostreopsis abundances exceeded, in several sampling dates the limit of level of concern
for respiratory syndrome outbreaks of 20 x103 cells 100 cm-2 proposed by Tester et al. (2014) (Figs.
1a, 2a and 3a).

❑ Our results confirm Madeira  (Cais do Carvão Bay), as a potential high-risk area for BHAB 
development, especially concerning the genus Ostreopsis.

Discussion and Conclusions
 

Genus Max abundance 
(cell 100 cm-2) 

Date 

Ostreopsis 841.05 x103 September 2018 
Gambierdiscus 0.43 x103 September 2018 
Coolia 6.49 x103 August 2018 
Prorocentrum 0.75 x103 June 2018 
Amphidinium 0.99 x103 June 2019 

Table 1 – Summary of the highest cell abundances recorded and
the respective dates for the five studied genera.
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Figures 1-3: Distribution of the main BHAB genera and measured environmental variables (temperature, wave height, light intensity, dissolved inorganic nitrogen (DIN), silicate and phosphate). Figure 1: 2018; Figure 2:
2019 and Figure 3: 2020. For each year the graphics on the left column refer to Ostreopsis and Gambierdiscus and on the right side to Coolia, Prorocentrum and Amphidinium. Shaded areas represent time intervals for
which no sampling was performed. Red lines on Figs. 1a, 2a and 3a are the threshold levels of concern for respiratory syndrome outbreaks (20 x103 cells 100 cm-2) proposed by Tester et al. (2014).
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