
Author’s Accepted Manuscript

Influence of nutrient fluxes on phytoplankton
community and harmful algal blooms along the
coastal waters of southeastern Arabian Sea

P. Sathish Kumar, M. Kumaraswami, G. Durga
Rao, P. Ezhilarasan, R. Sivasankar, V. Ranga Rao,
K. Ramu

PII: S0278-4343(17)30647-7
DOI: https://doi.org/10.1016/j.csr.2018.04.012
Reference: CSR3758

To appear in: Continental Shelf Research

Received date: 19 December 2017
Revised date: 6 March 2018
Accepted date: 20 April 2018

Cite this article as: P. Sathish Kumar, M. Kumaraswami, G. Durga Rao, P.
Ezhilarasan, R. Sivasankar, V. Ranga Rao and K. Ramu, Influence of nutrient
fluxes on phytoplankton community and harmful algal blooms along the coastal
waters of southeastern Arabian Sea, Continental Shelf Research,
https://doi.org/10.1016/j.csr.2018.04.012

This is a PDF file of an unedited manuscript that has been accepted for
publication. As a service to our customers we are providing this early version of
the manuscript. The manuscript will undergo copyediting, typesetting, and
review of the resulting galley proof before it is published in its final citable form.
Please note that during the production process errors may be discovered which
could affect the content, and all legal disclaimers that apply to the journal pertain.

www.elsevier.com/locate/csr

http://www.elsevier.com/locate/csr
https://doi.org/10.1016/j.csr.2018.04.012
https://doi.org/10.1016/j.csr.2018.04.012


1 
 

Influence of nutrient fluxes on phytoplankton community and harmful algal 

blooms along the coastal waters of southeastern Arabian Sea 

P. Sathish Kumar*, M. Kumaraswami, G. Durga Rao, P. Ezhilarasan, R. Sivasankar, V. 

Ranga Rao,  K. Ramu 

 

Integrated Coastal and Marine Area Management-Project Directorate (ICMAM-PD), 

Ministry of Earth Sciences, NIOT campus, Chennai, India 

 

*Corresponding author. E-mail address: marinesathis@gmail.com  

Abstract 

 The seasonal variation in phytoplankton composition as well as the influencing 

factors on phytoplankton community were examined for the coastal waters of Kochi, 

southeastern Arabian Sea during 2015. The elevated flux of total nitrogen (TN) and silica (Si) 

during the summer monsoon (SM) induced the harmful algal blooms (HABs) of Scrippsiella 

trochoidea (11.9 x10
5
cells L

-1
) and Karenia mikimotoi (6 x10

5
cells L

-1
) near the inlets of 

Kochi estuary. Blooms of S. trochoidea were recorded for the first time in the Indian waters. 

The satellite data of chlorophyll-a showed the significant correlation with insitu observations 

of phytoplankton abundance and provided a better understanding of the spatio-temporal 

distribution. The canonical correspondence analysis indicates that the increased TN and Si 

fluxes and lower temperature induced the HABs during the SM. The reduction in the load of 

N and Si in the coastal waters of southeastern Arabian Sea is essential for controlling the 

HABs.  
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1. Introduction 

Phytoplankton are an important component of the aquatic food chain and because of their 

spontaneous response to changes in environmental conditions, nutrient composition and 

anthropogenic stress they are often used as ecological indicators (Cloern, 1996; Sin et al., 

1999; Lawrenz et al., 2013; Sathicq et al., 2016). Anthropogenic activities in and around the 

coastal areas are increasing rapidly and pose a threat to the aquatic ecosystems (Diaz and 

Rosenberg, 2008; Mangalaa et al., 2017). Many estuarine-coastal systems are shifting from 

nitrogen (N) limitation to an N surplus because of anthropogenic inputs ultimately leading to 

eutrophication (Bricker et al., 1999). Worldwide, aquatic ecosystems have been negatively 
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