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A B S T R A C T   

Coastal ecosystems are often subjected to anthropogenic disturbances that lead to water quality deterioration and 
an increase in harmful algal bloom (HAB) events. Using the next-generation molecular tool of 18S rDNA met-
abarcoding, we examined the community assemblages of HAB species in the Johor Strait, Malaysia between May 
2018 and September 2019, covering 19 stations across the strait. The molecular operational taxonomic units 
(OTUs) of HAB taxa retrieved from the dataset (n = 194) revealed a much higher number of HAB taxa (26 OTUs) 
than before, with 12 taxa belong to new records in the strait. As revealed in the findings of this study, the di-
versity and community structure of HAB taxa varied significantly over time and space. The most common and 
abundant HAB taxa in the strait (frequency of occurrence >70%) comprised Heterosigma akashiwo, Fibrocapsa 
japonica, Pseudo-nitzschia pungens, Dinophysis spp., Gymnodinium catenatum, Alexandrium leei, and 
A. tamiyavanichii. Also, our results demonstrated that the HAB community assemblages in the strait were 
dependent on the interplay of environmental variables that influence by the monsoonal effects. Different HAB 
taxa, constitute various functional types, occupied and prevailed in different environmental niches across space 
and time, leading to diverse community assemblages and population density. This study adds to the current 
understandings of HAB dynamics and provides a robust overview of temporal-spatial changes in HAB community 
assemblages along the environmental gradients in a tropical eutrophic coastal ecosystem.   

1. Introduction 

Harmful algal blooms (HABs) in coastal marine ecosystems are 
dreadful events that caused tremendous impacts on public and marine 
ecosystem health, as well as the economy of the affected coastal coun-
tries including Malaysia (Lim et al., 2012; Yñiguez et al., 2020). These 
impacts encompass poisoning syndromes in human due to intoxication 
of algal toxin-contaminated seafood, massive mortality of aquatic life, 
and ecosystem deterioration. Among the poisoning syndromes, paralytic 
shellfish poisoning (PSP) is the most impactful event in the Southeast 
Asian region, with the cases mainly attributed to the toxic marine 

dinoflagellates Pyrodinium bahamense, Alexandrium minutum, and 
A. tamiyavanichii (Usup et al., 2002, 2012; Hii et al., 2016; Lim et al., 
2020; Yñiquez et al., 2020). Other types of harmful microalgae such as 
Margalefidinium polykrikoides, Noctilluca scintillans, Karlodinium australe, 
and Chattonella species have been associated with massive red tides and 
caused fish mortality in aquaculture sites, leading to innumerable losses 
to the fish breeders (Lim et al., 2014a; Yñiquez et al., 2020). 

The Johor Strait, also known as the Tebrau Strait, is a narrow passage 
waterway that separates the southern Malaysia Peninsula and the 
neighboring country Singapore (Fig. 1). The strait is bisected by the 
Johor-Singapore causeway into the Eastern Johor Strait (EJS) and the 
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