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Background 

The ocean has been referred to as the next frontier of the global economy. Mauritius, with a 

maritime zone covering 2.3 million km
2
, possesses an ocean territory that holds enormous 

potential for economic growth. Global warming due to anthropogenic climate change is 

gradually occurring, as evidenced by the worldwide increase in average ocean temperatures and 

rise in sea level. The warming trend in sea surface temperature has strongly been associated with 

the spread of vibrios, a group of marine pathogens native to warm oligotrophic coastal 

environments. Vibrio is a common causative agent of otitis and wound infections in susceptible 

persons in contact with seawater. Given the considerable uncertainty in the magnitude of 

projected warming and freshening of the Mauritian coastal seawaters, it is valuable to understand 

how this temperature- and salinity-sensitive pathogen responds to current, short-term predicted, 

and long-term projected trends. Since the population dynamics of Vibrio species are inextricably 

linked to environmental parameters, this project aimed at shedding light on how these factors 

contribute to their prevalence rate, population densities, geographical and seasonal distribution in 

Mauritius. 
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Methods 

From March 2017 to August 2018, a total of 552 seawater samples were collected from the 

surface, mid-column, and bottom of safe swimming zones at eight different coastal regions 

around Mauritius. The samples were subjected to salinity, pH, and aquaculture photometer 

analyses to test for specific ions (ammonia, nitrate, phosphate, and copper). Sea surface 

temperature (SST) data from the Mauritian open seas for the same period were made available 

by the Mauritius Meteorological Services and Mauritius Oceanography Institute. For the 

isolation of the Vibrio species of concern, the Bacteriological Analytical Manual’s method was 

adopted. Briefly, alkaline peptone water was used as the recommended enrichment broth, 

thiosulfate-citrate-bile salts-sucrose (TCBS) agar as the selective media, and HiCrome Vibrio 

agar for chromogenic differentiation of presumptive Vibrio colonies. The USDA’s Most 

Probable Number (MPN) chart was used to determine the MPN index.  

 

Results 

Suspect Vibrio counts made on TCBS agar yielded 71.5% yellow colonies while the remaining 

28.5% were green (or bluish-green). Seasonal variation explained 19% of the increase in 

seawater Vibrio counts (p<0.001), with summer (0.92 ± 0.81 Log MPN/ml) favouring higher 

population densities as compared to winter (0.60 ± 0.70 Log MPN/ml; p<0.001). The 

consequential standard deviation is due to the different sampling location, with the northern 

coasts having the lowest Vibrio populations while the eastern coasts had the highest (p<0.012). 

The Vibrio count decreased going down the water column; the surface seawater had a 

significantly higher average load of suspect Vibrio (0.99 Log MPN/ml) as compared to the mid-

column (0.77 Log MPN/ml) and deep seawater (0.68 Log MPN/ml; p<0.001). However, SST 

data (26.76 ± 1.47°C) did not explain the variability in Vibrio density (p<0.05). When comparing 

the seawater salinity (mean = 3.3 ± 0.3%) against Vibrio count, only a negligible negative 

correlation of 14% was found (p<0.001). The mean seawater pH was 8.02 ± 0.21 and fell within 

the limits of the local coastal water quality requirements. When pH was compared against Vibrio 

count, a slightly positive correlation of 20.2% (p<0.007) was found. Seawater specific ion data 

was compared with the local guidelines for recreational water quality and the ammonia (0.57 ± 

0.07mg/l), nitrate (0.40 ± 0.89mg/l), and phosphate (0.03 ± 0.13mg/l) levels were within the 

admissible range. Copper ion levels (125.8 ± 94µg/l) on the other hand were way above the 

<50µg/l permissible limits. None of the specific ions had any effect on the increase in Vibrio 

density (p<0.05). 

 

Conclusion 

While seasonal variation and pH explained 19% and 20% of the variation in seawater Vibrio 

counts, respectively, the other physico-chemical parameters affected the population densities to a 

lesser extent. Taken together, the findings give an indication of the potential threat that Vibrio 

present to human health with regards to the many recreational activities that take place in the 

Mauritian lagoons especially in summer.  
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