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Coastal regions are seriously threatened by pollution brought on by human activity. In 

addition to hurting marine biodiversity, the deterioration of these regions also puts human 

health, food security, and economic stability in danger. Given the difficulties presented by 

climate change and ocean acidification, immediate effort is needed to reduce pollution and save 

these ecosystems. The ecological integrity and economic significance of coastal regions must 

be preserved via sustainable management and more stringent regulation of pollution sources. 

Various anthropogenic activities that cause environmental deterioration are placing growing 

strain on coastal ecosystems, which are vital to human well-being and biodiversity. The 

physico-chemical characteristics of water and sediments are significantly impacted by changes 

brought about by human activity and natural fluctuations. Although they are essential for the 

survival of aquatic life, sediments may harbour contaminants, particularly heavy metals, which 

have the potential to persist and harm the environment. Coastal microorganisms are important 

for biogeochemical cycles and the breakdown of pollutants, and they present opportunities for 

bioremediation initiatives. To preserve and rebuild coastal ecosystems, however, efficient 

management and pollution mitigation measures are necessary for these ecosystems to remain 

healthy.  

 

The goal of the present study is to address significant knowledge gaps regarding the 

seasonal dynamics of physico-chemical characteristics of coastal water, coastal sediments and 

microbial diversity in the coastal area along the Bhavnagar coast, Gujarat, Gulf of Khambhat. 

Through the evaluation of the spatio-temporal fluctuations in physico-chemical properties, 

heavy metal concentration, and microbial diversity, the study will provide insightful 

information that may guide conservation initiatives and sustainable management strategies. 

The Gulf of Khambhat, namely the coast of Bhavnagar, is a location of great environmental 

significance because of its rich biodiversity, complicated hydrodynamics, and industrial 

activity. The results of the investigation will give important new information about the levels 

of pollution and microbial dynamics in this region. Creating successful management strategies 

requires an understanding of the spatio-temporal fluctuations in water and sediment parameters 

as well as the effects of industrial discharges.  

 

The minimal study on the physico-chemical characteristics and microbiological 

diversity along the Bhavnagar coast reveals a major knowledge gap. The study effectively 

brought to light the seasonal and geographical fluctuations in the heavy metal concentration 
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and physico-chemical properties of the coastal sediment and water along the Bhavnagar coast. 

The results of this investigation are essential for creating a baseline knowledge of the 

environmental conditions in the area. Such data is essential for directing conservation and 

sustainable management strategies that will ensure the long-term resilience and health of the 

Bhavnagar coastal ecosystems, Gulf of Khambhat. The health and sustainability of marine 

ecosystems are significantly impacted by seasonal fluctuations in the physico-chemical 

characteristics of coastal sediments. The study shows a strong correlation between seasonal 

variations in the environment and human activity and parameters including pH, nutrient 

content, and organic matter in sediments. These changes have the potential to profoundly affect 

biogeochemical processes, which in turn affects nutrient availability and the balance of the 

ecosystem as a whole. 

 

The study finds that anthropogenic activities cause greater levels of heavy metals in 

coastal waters to be discovered during the dry seasons, whereas rainwater dilution causes lower 

levels to be detected during the monsoon season. There are worries about the possible effects 

on the environment and human health due to the high amounts of Pb, Cr, Ni, and Cd, which 

are beyond allowable limits. The results highlight the necessity of strict industrial and 

agricultural activity monitoring and management along the shore to reduce coastal water heavy 

metal pollution. The research concludes that although the concentration of Cd in coastal 

sediments is higher than the natural background level, there is still little ecological risk in the 

area as a whole from heavy metal poisoning. The indices show a variety of pollution levels, 

mostly caused by Cd. However, the ecological effect seems to be negligible. The significance 

of ongoing Cd and other heavy metal monitoring and control in coastal ecosystems is 

highlighted by this evaluation. The existence of higher Cd levels emphasizes the necessity for 

preventative steps to limit potential future concerns and to safeguard the health of coastal 

ecosystems, even though the ecological risk is minimal. It is advised that further study be done 

to determine the long-term impacts of heavy metal deposition in marine ecosystems and to 

create plans for cutting pollution in coastal areas. 

 

The present study shows how seasonal changes have a major impact on the diversity and 

abundance of microbial isolates in coastal habitats. The pre-monsoon (PRM) season had the 

greatest levels of microbial activity, which may be related to environmental conditions that 

promote microbial growth. The variety within the microbial community is highlighted by the 
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isolates' varying physical and biochemical traits, which are indicative of adaptations to certain 

environmental situations. A thorough knowledge of the microbial isolates was made possible 

by the effective fusion of morphological, biochemical, and molecular investigations. The final 

identified isolates are Fredinandcohnia humi, Bacillus safensis, Bacillus thuringiensis, 

Bacillus horikoshii, Bacillus pumilus, Bacillus cohnii, Bacillus licheniformis, Peribacillus 

huizhouensis, Bacillus sonorensis, Bacillus haynesii, Bacillus cereus, Bacillus fengqiuensis, 

Priestia flexa, Fictibacillus phosphorivorans, and Staphylococcus hominis. The information 

gathered from this research will be a useful resource for the scientific community at large as 

well as for local government officials, helping to preserve and manage the Bhavnagar coast, 

Gulf of Khambhat, Gujarat coastal ecosystems sustainably. 

 

 

 

 

 


