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The Fate of SARS-CoV-2 in the Marine Environments: 
Are Marine Environments Safe from COVID-19?

SARS-CoV-2 is a novel coronavirus and the agent of the COVID-19, which was first detected in Wuhan, China, in December 
2019. In this period, scientists have been working intensively to disambiguate unclear parts about this novel coronavirus and 
the related disease. The aim of this report is to evaluate the stability of SARS-CoV-2 in marine environments, which is one of 
the issues of very serious concern. Here, we reviewed the literature about the marine environment survival of human corona-
viruses, some of the human respiratory viruses, and especially SARS-CoV-2. Salinity and the pH of the marine environment 
were the major key factors influencing the survival of SARS-CoV-2. The survival period of the coronaviruses was reported 
being decreased by the increase of the ocean’s salinity and pH levels. In conclusion, due to the high salt concentration, pH 
levels and dilution capacity, marine environments are not likely to be a risk factor for the transmission of SARS-CoV-2.
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INTRODUCTION

The COVID-19 pandemic, an international public health concern emerging since December 2019, has reached 
more than 56,000,000 confirmed cases worldwide on November 19, 2020, and the number of cases is increas-
ing dramatically (1).

Coronaviruses are enveloped viruses; thus, generally, they are accepted to have a short survival period in the en-
vironment, like any other enveloped viruses (2). However, some of the enveloped viruses may not be as fragile as 
expected, and their persistence can be nearly similar to the non-enveloped viruses (2, 3). Although it’s enveloped 
structure, SARS-CoV-2 can be stable in supportive environmental conditions; three hours on printing or tissue 
paper, two days on wood and cloths, and up to seven days on stainless steel, plastic surfaces, and the outside 
surface of surgical masks’ (4). On the other side, the infectivity of SARS-CoV-2 can be degraded by environmental 
conditions. Thus, viral infectivity can be shorter than the SARS-CoV-2 genome presence (5).

The transmission of SARS-CoV-2 may occur via aerosols or contaminated fomites (1), and the COVID-19 infec-
tive dose is estimated to be approximately 300 (6). Besides respiratory tract secretions, the SARS-CoV-2 genome 
was also detected in saliva, urine, and stool samples, stating other possible transmission ways, such as faecal-oral 
or faecal-respiratory transmission (7). Therefore, risk assessment principles should include and evaluate multiple 
factors that play a role in the virus-human and virus-environment interactions. Viruses can be significant contam-
inants of marine environments (2). Thus, seawater survival of this novel coronavirus is one of the most critical 
concerns in this field.

The marine environment may get contaminated by the flow of treated or untreated sewage or via swimmers’ 
body fluids (2). In several studies, the SARS-CoV-2 genome has been detected in the marine environment or 
wastewaters, but this does not mean that the detected virus is infective (2, 7). Thus, when alternative trans-
mission ways are mentioned, the factors affecting the infectivity of the virus in the marine environment should 
be scrutinised.

Salinity and pH are the significant factors affecting the survival and infectivity of viruses in the marine environment 
(2). High salt (especially NaCl) concentrations of water may inactivate many viruses significantly; thus, removing 
salts from the solutions results in the increased survival time of viruses (8).

The marine environment pH may affect the viral survival rate directly or indirectly. The direct effect of pH is on 
viral capsid protein’s conformation and can affect viral survival. Studies conducted on HCoV 229E, the MHV 

Cite this article as:
Seyer A, Şanlıdağ T. The 

Fate of SARS-CoV-2 in the 
Marine Environments: Are 
Marine Environments Safe 

from COVID-19? Erciyes 
Med J 2021; 43(6): 606–7.

1Department of Medical and 
Clinical Microbiology, Cyprus 

International University 
Faculty of Medicine, 

Nicosia, Cyprus
2Near East University, DESAM 

Institute, Nicosia, Cyprus

Submitted
19.11.2020

Accepted
01.03.2021

Available Online
07.04.2021 

Correspondence
Ayşe Seyer,

Cyprus International 
University Faculty of 

Medicine, Department 
of Medical and Clinical 

Microbiology, 
Nicosia, Cyprus

Phone: +90 533 882 66 08
e-mail: aseyer@ciu.edu.tr

©Copyright 2021 by Erciyes 
University Faculty of Medicine - 

Available online at 
www.erciyesmedj.com

https://orcid.org/0000-0002-5096-898X
https://orcid.org/0000-0001-5084-7902


Seyer and Şanlıdağ. Are Marine Environments Safe of COVID-19?Erciyes Med J 2021; 43(6): 606–7 607

(Murine hepatitis virus) and TGEV (Transmissible gastroenteritis vi-
rus) reported significantly faster inactivation at alkaline conditions 
(pH>8) and longer viral persistence at slightly acidic conditions 
(pH=6–6.5) (3).

The ocean’s average salinity level is usually around 35 parts per 
thousand (ppt) (9) and the average pH is 8.1 (10). Salinity-induced 
pH relationship shows that seawater pH increases with the in-
crease in salinity. Based on the salinity-induced pH relationship, in 
the Mediterranean sea, salinity increases above 38 ppt, while the 
salinity-induced pH increases to 8.5 (11).

In conclusion, due to ocean and seawater’s vast dilution capaci-
ty, the viral inactivation capacity of high salinity and pH, and the 
estimated infective dose of COVID-19 (~300), the marine envi-
ronments are not likely to be a risk factor for the transmission of 
SARS-CoV-2.
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