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A B S T R A C T

This study compared two collection methods for Gambierdiscus and other benthic harmful algal bloom

(BHAB) dinoflagellates, an artificial substrate method and the traditional macrophyte substrate method.

Specifically, we report the results of a series of field experiments in tropical environments designed to

address the correlation of benthic dinoflagellate abundance on artificial substrate and those on adjacent

macrophytes. The data indicated abundance of BHAB dinoflagellates associated with new, artificial

substrate was directly related to the overall abundance of BHAB cells on macrophytes in the surrounding

environment. There was no difference in sample variability among the natural and artificial substrates.

BHAB dinoflagellate abundance on artificial substrates reached equilibrium with the surrounding

population within 24 h. Calculating cell abundance normalized to surface area of artificial substrate,

rather than to the wet weight of macrophytes, eliminates complications related to the mass of different

macrophyte species, problems of macrophyte preference by BHAB dinoflagellates and allows data to be

compared across studies. The protocols outlined in this study are the first steps to a standardized

sampling method for BHAB dinoflagellates that can support a cell-based monitoring program for

ciguatera fish poisoning. While this study is primarily concerned with the ciguatera-associated genus

Gambierdiscus, we also include data on the abundance of benthic Prorocentrum and Ostreopsis cells.

� 2014 Elsevier B.V. All rights reserved.
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1. Introduction

The resurgence of interest in the biodiversity of harmful benthic
dinoflagellates, most notably the ciguatera-associated genus
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Gambierdiscus (Fraga et al., 2011; Nishimura et al., 2013; Tester
et al., 2013) has been facilitated by recent advances in taxonomy
(Litaker et al., 2009) and molecular detection and quantification
methods (Murray et al., 2009; Penna et al., 2010; Nagahama et al.,
2011; Perini et al., 2011; Accoroni et al., 2012; Pfannkuchen et al.,
2012; Vandersea et al., 2012). However, before the full potential of
molecular assays can be utilized, especially species-specific
quantitative polymerase chain reaction assays (qPCR), problems
inherent to sampling benthic harmful algal bloom (BHAB)
dinoflagellates need to be addressed (GEOHAB, 2012). As a group,
BHAB dinoflagellate species co-occur globally in shallow, tropical
and subtropical environments where they are typically associated
with benthic substrates. The most common substrates colonized
by BHAB dinoflagellates include macroalgae, algal turf, seagrasses,
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