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Abstract

Among diversified coastal localities, Malvan coast found to be one of the marine protected areas
(MPA) of Maharashtra because of its rich coral reef and biodiversity. Sea water essential to marine
plants and animals to enhance water life hence it has been referred to as a universal solvent to complete
marine biota. Present investigation was carried out to access sea water quality of Malvan coast. Water
samples were collected from selected seven sampling stations (S1 to S7) for the monsoon, pre-
monsoon and post-monsoon in the duration of Feb, 2023 to Jan, 2025. Water analysis showed that
physicochemical parameters were found fluctuated because of seasonal climatic conditions and also
with anthropogenic activities. Physicochemical parameters like Potential of Hydrogen (pH),
Conductance, Turbidity, Salinity, Dissolved Oxygen (DO),Biochemical Oxygen Demand (BOD),
Total Hardness, Total Dissolved Solids (TDS), Concentration of Ammonia (NHs) , Inorganic
Phosphate (POas), Total Suspended Solids (TSS) were analysed and interpreted for the animal diversity
and its impact on their survivability related to biodiversity conservation point of view.
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Introduction

About 70% of the biota on earth get covered by water. Water has major influence on the ability to
maintain life on a global scale and so aquatic ecosystems were found most important environmental
feature on earth. India has been geographically blessed to have a beautiful coastline and six to nine
months of generally brilliant sunshine. Water content with higher than normal levels of sodium chloride
are correlated with the term ‘saline’. A dangerous heavy element is being released into the maritime
atmosphere as a result of the rapid population development, technological advancements, and industrial
boom (John et al., 1996 and Mustafa et al., 1985).

Since all life on Earth depends on water, hydrological research found crucial to comprehending the
connection between food webs and trophic levels. Overall makeup of aquatic biomass found to be
determined by using environmental parameters factors, including temperature, topography, water
velocity, stratification, salinity, oxygen, and nutrients under physicochemical assessment. Temperature
in near-shore water and estuaries typically showed significant seasonal fluctuations based on local
rainfall conditions, tidal incursions, a variety of biotic and abiotic processes, and the amount of
freshwater influx that influences the nitrogen cycle of varied coastal ecosystems (Annon, 1989). There
were number of variations in water temperature prominently due to major seasonal changes and rainfall
(Choudary and Panigraphy, 1991). Under physicochemical relevance atmospheric and water
temperatures often get fluctuated with reference to the topography of the location and from season to
season, (Gothandaraman, 1993).
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With respect to water composition Sodium chloride reported as one of the main components of
seawater. In addition, additional salts including KCI, CaCOs, CaSOs, MgSOs and MgCl
(Marcos,1970). Iron oxide and magnesium carbonates are among the components. Around 30,000 to
36,000 mg/lit of dissolved solids, including 19,000 mg/lit of chloride, 10,500 mg/lit of sodium, and
1270 mg/lit of magnesium, appear to be present in the ocean's offshore waters during the beginning of
the season. Understanding the crucial criteria led to the study's impact on the marine waters of specific
Southeast Coast regions (Olaniva et al., 1979, Duggal 2002 and Elango et al., 2003).

Biochemically oceans were considered as crucial sources of huge resources, not just for supporting life
but also as a basis for scientific exploration. In recent years, research initiatives have increased to
protect marine species and ecosystems because of their ecological and economic importance. Oceans
offer immense opportunities for marine biota, acting as unlimited suppliers of food for human beings.
Swift industrial growth in coastal regions has resulted in a notable deterioration of water quality,
especially in brackish environments and estuaries. These deteriorations were heightened the
environmental strain and sparked worries about public health (Cave et al., 2003; Belzunce et al., 2004;
Sundaramanickam, 2008 amd Kumar and Tembhre, 2010).

In general, coastal area found the most dynamic and productive ecosystem and are also foci of human
settlements, industry and tourism (Xiaojun, 2008). Seawater resources are considered to be one of the
major components of environmental resources that are under threat either from over exploitation or
pollution caused by human activity (Efe, 2001). Marine water quality has become a matter of serious
concern because of its effect on human health and aquatic ecosystems including marine life (Gupta et
al., 2009). The quality of surface water in a region is affected by natural processes as well as human
activities. The characteristics and variety of plant and animal life in the aquatic system were primarily
influenced by changes in the physical and chemical properties of the water body (Dixon and Chiswell,
1996; Said and Hamed, 2006; Bruland et al., 1994; Ghavzan et al., 2006; Grasshoff et al., 1999 and
Morris et al., 1995).

Coastal marine habitats were regarded as the most economically viable and environmentally beneficial
areas on the globe accounting for over 40% of the ecosystem good and services (Costanza et al. 1997).
Water is one of the vital components in this ecosystem. The quality of water can be assessed by
physicochemical and microbiological characteristics (Trivedi et al. 2009). Basically seawater
characteristics change with reference to spatial and temporal variations affecting both the human and
aquatic ecosystem (Gupta et al. 2009). The main driver of coastal pollution found due to population
increase also coupled with inadequate waste management, leading to an overload of waste entering the
waters (Goldberg 1995). Consequently, monitoring and observing seawater quality are essential for
effective water quality management (Udoinyang and Ukpatu 2015). Physicochemical properties serve
as a crucial framework for assessing and tracking variations in any coastal water body. Water quality
features like SST, pH, salinity, dissolved oxygen, and nutrients significantly affect the aquatic
environment. Numerous research efforts have recorded the potential aspects and impacts of global
alterations on coastal ecosystems (Karthikeyan et al. 2014 and Boesch et al. 2000).

Estuarine water exhibited seasonal variations in its physicochemical characteristics and nutrients
content depending of physical and biological processes (Subramanian and Mahadevan, 1999; Telesh,
2004; Shridhar et al., 2006; Sarvankumar et al., 2008; Nirmal et al., 2009; Soundarapandian et al.,
2009; Babu et al., 2010 and Sivadas et al., 2011). In addition, it is well known that human activities like
industrialization, urbanization, tourism and domestic waste are affecting to the water quality
(Senthilnathan and Balasubramanian, 1997; Vallius, 1998; Ananthan et al., 2005, 2006; Valenca and
Santos, 2012 and Jin et al., 2012).

A growing number of seawater quality monitoring programs to collect huge datasets are crucial for a
better understanding of how anthropogenic activities affect the coastal environments (Jha et al., 2015).
The selected region in this study seems to be highly polluted because of the discharge of the waste
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products/effluents into the water bodies, both by industries as well as by human beings. This resulted in
alarming deterioration in the quality of the water leading to threat to the marine life. Thus, selected
region was focused where a large number of industries and pilgrim’s population are located which
also disposed their waste products into the water. Thus, in keeping mind of above problem, the
selection of seven different stations (S1- S7) was chosen for physicochemical study.

Therefore, the assessment of physicochemical parameters for a long term is crucial for developing a
baseline dataset for sustainable coastal conservation and management. Under the present investigation
we have studied different physio-chemical parameters from selected sites of Malvan seacoast,
Sindhudurg, Maharashtra to find out its potential and correlation survivelity for animal diversity and
with species richness.

Materials and methods:

Water samples were collected from seven selected sampling stations (S1- S7) along the Malvan coast
for the monsoon, pre-monsoon and post-monsoon period during Feb 2023 to Jan 2024 and Feb 2024 to
Jan 2025. PH was recorded immediately at the collecting station by using standard digital equipment.
For estimation of Dissolved Oxygen, Winkler’s modified method Strickland and Parson, (1972) has
been followed. The samples for Dissolved Oxygen were fixed with Winkler's reagent A and B at the
collection stations. The remaining titration has carried out in the laboratory. Salinity estimation was
done by standard titration method of Knudsen. Rainfall data was collected from the local
meteorological department. The data was pooled together and the mean values were reported in results.
Sampling Sites:

India has a long coastline of about 7,500 kilometers. The state of Maharashtra is located on the western
side of the Indian Peninsula. The state has 720 kilometers coastline. Towards the southern end of
Maharashtra coastline liesthe Sindhudurg coastal district. Situated between latitudes 15°37° and 16°
40’north and longitudes 73° 19° and 74° 18 east, Sindhudurg district has a
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Fig. 1. Selected stations.

Coastline of 121 kilometers. Apart from the beautiful pocket sandy beaches, island & inland ports,the
coast is also known for built heritage, local culture and Malvani cuisine. The area has rich coastal and
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marine biodiversity (Pisolkar and Chaudhary, 2016)

A regular water samples collections were carried out from coastal areas of Malvan Sindhudurg district,
Maharashtra, India. As per geographical locations Seven different stations (S1-S7) were selected for
collection of samples namely Kolamb beach, Chivala beach, Malvan beach, Devbag beach,
Wayaribhutnath beach, Rock Garden beach, Tarkarli beach.

With geographical location of Chiwla Beach found approximately 16.0647°N and 73.4628°E. Malvan
Beach is located in latitude 16.0667°N and longitude 73.4667°E. Devbag Beach extends south of
Malvan, at roughly 16.0777°N and 73.4866°E, close to the location at which the Karli River and the
Arabian Sea merge. WayariBhutnath Beach has been determined to be situated nearby latitude
16.0200°N and longitude 73.5000°E. The rocky Rock Garden beach region is located relatively close to
Chivla and has identical coordinates to it, around 16.0667° N and 73.4667° E. Located greater
south and slightly

east, at approximately 16.0137° N latitude and 73.4898° E longitude, is Tarkarli Beach, an increasingly
popular tourist attraction renowned for its crystal-clear oceans and water sports. Location of sampling
stations showed in fig. 1.

Some of the parameters were analysed at collection site and other were tested in laboratory by
following standard methods provided by APHA (APHA, 2005).

Result and Discussion

The present study on the Malvan coast of Sindhudurg district demonstrated that seasonal climatic
variations exert significant influence on the physicochemical quality of marine water. Similar
observations had been reported along the Konkan coast and other tropical marine ecosystems, where
monsoon-driven hydrodynamics dominate water quality patterns (Qasim, 2003 and Shirodkar et al.,
2010).

pH values across all seasons remained slightly alkaline (7.7 - 7.9), typical of seawater and reflecting
effective buffering capacity. Slight monsoonal declines may result from freshwater input and organic
matter decomposition, consistent with studies in Goa and Ratnagiri (Kamble and Gauns, 2012 and
Naidu et al., 2015).

Conductivity, salinity, TDS and total hardness peaked in pre-monsoon and declined during monsoon
and post-monsoon, reflecting rainfall dilution and runoff. Comparable seasonal patterns have been
documented along the west coast of India (Ansari et al., 2004 and Gaonkar et al., 2016). These changes
highlight the strong role of climatic variability in regulating ionic concentration in coastal waters.
Turbidity and TSS were elevated during monsoon and post-monsoon, largely due to sediment
resuspension and terrestrial runoff. Such seasonal turbidity spikes have been shown to reduce light
penetration, impacting benthic photosynthesis (Madhupratap et al., 2001 and Satpathy et al., 2010).
Dissolved oxygen (DO) increased notably during monsoon (up to 9.98 mg/l), likely due to enhanced
mixing and aeration from turbulent waters. Similar trends have been reported from Arabian Sea
estuaries during monsoonal flushing (Naik et al., 2009). In contrast, BOD levels remained moderate but
showed slight seasonal elevation, possibly due to organic matter influx from runoff and coastal
activities (Borges and Gypens, 2010).

Nutrient concentrations (NHs and PO+*") displayed seasonal variability, with phosphate enrichment in
pre-monsoon possibly linked to anthropogenic inputs (fishing, sewage, coastal runoff). Dilution during
monsoon lowered concentrations, consistent with patterns reported in Indian estuaries (Patra et al.,
2012 and Sarma, 2012). Since nutrient availability drives primary productivity, such fluctuations have
direct implications for fisheries and ecosystem balance in Sindhudurg.

The coastal zone included a variety of vibrant and productive habitats like coral reefs, mangroves, and
seagrass beds. These ecosystems were played a significant role in global food production and provide a
range of economic activities, including fishing, aquaculture, tourism, recreation, and transport. These
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actions have weakened the resilience of coastal ecosystems by exploiting resources unsustainably and
heightening their susceptibility to human pressures and climate change impacts (Bijlsma et al., 1995).
Moreover, Sindhudurg Fort, an appealing tourist destination, is situated on a fortified island on the
southern entrance of the Malvan coastline. The socio-economic condition of coastal villages in Malvan
primarily relies on fishing and tourism. A report from Integrated Coastal Marine Area Management
(ICMAM) (2001) states that the total fish catch for the year 1999-2000 was 13,433 t. Consequently, the
cumulative impact of all these actions could negatively affect marine life because of human
involvement in this untouched environment (Ramaiah et al., 2002).

Sr. |Station| pH |Condu [Turbi [Salinity DO |BOD ([Total TDS |NH3 |PO4 3[TSS

No ctance dity |gm/l. mg/I hardness |gm/l  mg/l mg/l jgm/I
NTU ma/l mg/l
ms/cm
1 S1 7.7 45.98 | 37.90 [30.01 6.59 | 2.90 4478.89 [56.89 1[0.89 [0.11 | 0.77
2 S2 7.8 | 39.76 | 56.89 34.23 5.69 | 1.67 [5289.65 4532 (.67 [0.78 | 0.43 |Pre
3 S3 7.8 | 43.67 | 67.53 [33.98 6.90 | 1.55 4598.09 [34.67 [0.03 [0.77 | 0.23 Mon
4 S4 7.9 | 42.34 | 34.98 36.77 589 | 200 4178.45 [38.90 [0.04 |0.44 | 0.54 [soon
3) S5 7.8 | 38.61 | 45.69 [30.90 7.54 | 3.00 4089.67 [55.67 [0.67 [0.54 0.12
6 S6 7.7 | 4851 | 23.98 131.89 490 | 257 [3943.12 5490 (045 (063 | 0.78
7 S7 7.9 | 43.44 | 70.54 34.90 8.43 | 212 4589.09 176 [0.21 (021 | 0.43

Sr. |Statio | pH [Condu [Turbi [Salinity DO |BOD ([Total TDS |NH3 |PO4 3[TSS

No |n ctance (dity gm/l. mg/l hardness gm/l  mg/l mg/l |gm/l
ms/cm [NTU mg/l  |mg/l
1 S1 7.8 | 35.74 | 35.89 27.67 8.97 | 1.99 [3589.70 [34.89 [0.34 |0.54 | 043
2 S2 7.7 30.54 | 49.98 [29.57 7.90 | 2.00 [3267.44 33.76 [0.55 (044 | 0.12
3 S3 7.7| 33.89 | 43.78 28.56 9.98 | 3.23 442387 #4390 [0.32 [0.11 | 0.67
4 S4 7.8 | 37.78 | 65.87 [20.50 854 | 2.89 [3067.98 [56.54 [0.22 [0.55 | 0.23 Mon
5 S5 7.9 29.27 | 43.09 [31.09 743 | 2.00 [3198.54 43.01 [0.66 [0.67 | 0.33 [Soon
6 S6 79| 35.17 | 34.89 [29.67 525 | 254 1441298 43.00 [0.21 043 | 044
7 S7 7.9 39.23 | 76.90 26.45 6.90 | 3.02 402357 (30.76 (055 [0.22 | 0.32

Sr. |Statio | pH |Condu [Turbi [Salinity DO |BOD ([Total TDS |NH3 |PO4 3[TSS

No |n ctance dity |gm/l. mg/I hardness |gm/l  mg/l mg/l jgm/I
ms/cm NTU mg/l imgil
1 [s1 78| 25.78 | 34.98 23.45 | 753 | 2.67 449167 12590 [0.88 [0.76 | 0.88
) 77| 3625 | 57.32 28.90 | 5.89 | 2.07 [4598.23 2754 (065 [054 | 0.12
3 [S3 79| 2932 | 5478 [1967 | 455 | 201 [412354 2065 034 [023 | 055 [POSt-
4 [sa 77| 2712 | 77.34 2578 | 7.90 | 2.80 [4990.67 [31.00 054 [0.11 | 0.66 [Mon
5 [s5 78| 3419 | 55.08 30.56 | 6.99 | 1.90 [3289.91 [35.78 [0.12 [054 | 0.31 PoOn
6 |6 79| 2725 [ 39.76 36.78 | 7.09 | 2.00 [3748.90 [23.90 .77 0.34 | 0.9
7 |s7 78| 1037 | 8867 P1.67 | 6.98 | 2.14 |4565.90 [34.11 055 [0.23 | 0.44

Table 1. Physico chemical properties of water collected from different sites of Malvan coast,
district Sindhudurg, Maharashtra.
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Fig. 2. Graphs showing changes in phisco chemical parameters due to seasonal variations.
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Overall, the findings were indicated that climate-linked hydrological processes strongly regulate water
quality related to Malvan coast. This underscores the region’s vulnerability to projected climate change
impacts, including altered rainfall, sea surface temperature rise, and increased anthropogenic pressure
(IPCC, 2021; MoEFCC, 2020). Continuous monitoring and integration of ecological indicators are
essential for effective coastal management.

Conclusion

Present study revealed that, during the study period physico-chemical parameters of marine water from
selected localities of Malvan coast were found influenced by seasonal climatic changes. Overall pre-
monsoon period was reported with comparative higher salinity, conductivity, TDS, and hardness,
indicating heavy concentration impact as due to reduced freshwater input. During monsoon season
water quality were found with lower salinity, increased turbidity, and higher dissolved oxygen levels
due to maximum freshwater entry and heavy mixing. Comparatively average conditions were observed
during post monsoon which has reflected transitional recovery, with reduced conductivity, moderate
salinity, and elevated suspended solids due to runoff.

Analysed data for physico-chemical parameters indicated seasonal variation in study period that
climatic factors, especially monsoon rainfall and associated hydrological changes, played a crucial role
in regulating marine water quality. Seasonal changes have direct or indirect long-term implications for
marine biodiversity including marine flora and fauna of coastal ecosystem.

So for better understanding continuous monitoring of these parameters, along with biological and
ecological indicators needful to predict future impacts of climate change and to reform and implement
effective strategies for sustainable coastal management of Malvan coastal region from Maharashtra,
India. The work is in progress to active this goal.
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