


STUDY OF PHYSIO-CHEMICAL PARAMETERS OF WATER SAMPLES COLLECTED FROM POTENTIAL   AND NON-POTENTIAL FISHING ZONE OF RATNAGIRI DISTRICT (MS).


Abstract
The present study was carried out to find the changes in physical-chemical parameters in potential fishing zone (PFZs) and Non potential fishing zone (N-PFZ) in three different sites Dabhol, Harnai and Mirkarwada of Ratnagiri district Maharashtra. The various parameters like Water temperature, Turbidity, Total solid (TS), Total dissolved solids (TDS), PH, Dissolve oxygen, Biochemical oxygen demand, Chemical oxygen demand (COD), Free Carbon dioxide, Total alkalinity, Hardness, Total acidity, Chloride, Phosphate-Phosphorous (PO4-P), Nitrate-Nitrogen(N02-N). The minimum and maximum values  Water temperature were- 25.12-30.9 (C),  Turbidity- 1.87-4.15 (NTU), Total solid- 32728.47-37229.12 (mg/L), Total dissolved solid- 32108.66-36690.56 (mg/L), PH- 7.54-8.69, Dissolve oxygen-4.58-7.09 (mg/L), Biological oxygen demand-1.02-2.06 (mg/L), Chemical oxygen demand-2.18-3.41 (mg/L), Free carbon dioxide- 1.66-3.48 (mg/L), Alkalinity-133.43-166.95(mg/L), Hardness- 6043.21-7108.44 (mg/L), Acidity-0.04-0.14 (mg/L),  Chloride-18051.6-20955.09 (mg/L), Phosphate-Phosphorous- 0.04-0.08 (mg/L), Nitrate-Nitrogen (NO2-N)-0.02-0.06 (mg/L).
Keywords:   Physico-chemical parameters, Dabhol, Harnai, Mirkarwada, Ratnagiri.
Introduction
The identification of Potential Fishing Zones (PFZs) and Non-Potential Fishing Zones (Non-PFZs) depends heavily on understanding physico-chemical parameters of seawater that influence primary productivity and fish aggregation (Solanki et al., 2001a; Pillai, 2005). These parameters regulate the abundance of phytoplankton and zooplankton, the base of the marine food chain, and directly affect the distribution of pelagic fish species such as sardines (Sardinella longiceps), mackerels (Rastrelliger kanagurta), and tunas (Thunnus spp.) (Qasim, 1982).
Temperature plays a critical role in controlling the metabolic rates, spawning cycles, and migratory behavior of fish. Optimum temperatures promote phytoplankton growth, indirectly increasing fish biomass (Rao et al., 2008). Seasonal variations in temperature, especially due to monsoonal upwelling along the Ratnagiri coast, significantly influence PFZ formation (Jyothibabu et al., 2008).
Turbidity reflects the concentration of suspended particles in the water, affecting light penetration and photosynthetic activity. Moderate turbidity retains nutrients in the photic zone, supporting phytoplankton blooms, while excessive turbidity can hinder productivity (Wetzel, 2001).
Total solids (TS) and Total dissolved solids (TDS) indicate the combined presence of organic and inorganic matter in water. High TDS and TS values may signal nutrient enrichment favorable for plankton blooms, which act as feeding grounds for fish; however, extreme levels can indicate pollution and habitat degradation (Trivedy & Goel, 1986).
pH is a measure of the acidity or alkalinity of seawater, usually stable between 7.5–8.4. Changes in pH due to eutrophication, CO₂ absorption, or pollution can impact calcifying organisms and alter the marine food web (Millero, 1996).
Dissolved oxygen (DO) is essential for respiration in aquatic organisms. High DO concentrations enhance fish survival and aggregation, whereas hypoxic conditions can lead to fish mortality or migration to oxygen-rich zones (Gomez et al., 2010).
Biochemical oxygen demand (BOD) measures the amount of oxygen consumed by microorganisms in decomposing organic matter. High BOD levels often indicate organic pollution, which can deplete DO and negatively affect marine life (APHA, 2012).
Chemical oxygen demand (COD) quantifies the total oxygen required to chemically oxidize both biodegradable and non-biodegradable organic matter. Elevated COD can signal the presence of pollutants that affect water quality and productivity (Trivedy & Goel, 1986).
Free carbon dioxide (CO₂) levels in seawater influence pH and photosynthetic activity. Excess free CO₂ can indicate respiration dominance over photosynthesis, affecting carbonate chemistry and marine organisms (Zeebe & Wolf-Gladrow, 2001).
Total alkalinity measures the buffering capacity of seawater, essential for maintaining stable pH levels. High alkalinity supports calcifying organisms and prevents harmful pH shifts (Millero, 1996).
Hardness, primarily from calcium and magnesium salts, contributes to shell formation in mollusks and exoskeleton development in crustaceans. Balanced hardness levels are vital for healthy marine ecosystems (Boyd, 1990).
Total acidity reflects the concentration of free hydrogen ions and weak acids in seawater, influencing chemical reactions and nutrient availability (APHA, 2012).
Chloride is the major anion in seawater, and its concentration is relatively constant in open ocean waters but can vary in coastal zones due to freshwater influx (Duxbury & Duxbury, 1996).
Phosphate-phosphorus (PO₄-P) is a key nutrient for phytoplankton growth. Elevated phosphate levels can stimulate plankton blooms but may also lead to eutrophication if excessive (Qasim & Sen Gupta, 1981).
Nitrate-nitrogen (NO₃-N) is another essential nutrient, often introduced via river runoff or upwelling. While necessary for primary productivity, high nitrate concentrations from anthropogenic sources can cause harmful algal blooms (Madhupratap et al., 1994).
Monitoring these parameters through in-situ sampling and satellite-derived data (e.g., SST and chlorophyll-a from INCOIS) has proven valuable in accurately identifying PFZs, enhancing catch per unit effort (CPUE), and reducing fishing costs, thereby improving fisherfolk livelihoods (INCOIS, 2023).

Material and Methods
The study area Mirkarwada-Ratnagiri located at Latitude: 16 59’52.0044’’ and Longitude73 16’34.8528’’. The study area Dabhol is located at Latitude: 17.753118 and Longitude: 73.1880558 and the study area Harnai is located at Latitude: 17.8032698 and Longitude: 73.102383. Surface water sample were collected from PFZ and N-PFZ from January and December (2024) for the estimation of Physio-Chemical parameters according to (Trivedy & Goel, 1986). Samples were collected in the sterilized polythene can’s and brought to laboratory. The Temperature was measured by using a standard centigrade thermometer, Turbidity was recorded by nephelometer (Elico Model 341E), Total solid (TS) determined as residue left after evaporation of unfiltered sample, Total Dissolve Solid (TDS) determined as residue left after evaporation, Ph Recorded by Ph meter, Biochemical Oxygen Demand (BOD) by Dilution Method. Dissolve Oxygen (DO) recorded by Winkler’s method, Chemical Oxygen Demand (COD) Determined by using oxidizing agent, Free Carbon Dioxide (CO2) determined by titrating a sample using strong alkali, Total Alkalinity- Titrimetric method, Hardness estimated by EDTA method, Total Acidity - Titrimetric Method Chloride determined by titration method by using silver nitrate and potassium chromate, Phosphate-Phosphorous (PO4-P) determined by ammonium molybdate method, Nitrate-Nitrogen (NO2-N) estimated by ammonium molybdate method.

Results
Monthly variation in the physio-chemical parameter viz. surface water temperature, Turbidity, Total Solid (TS), Total Dissolved Solids (TDS), PH, Dissolve Oxygen, Biochemical Oxygen Demand, Chemical Oxygen Demand, Free CO2, Total alkalinity, Hardness, Total acidity, Chloride, Phosphate-Phosphorous (PO4-P), Nitrate-Nitrogen (No2-N) in water were recorded for a period of one year from January 2024 to February 2024 except for three months from June to August, due to monsoon the PFZ advisories are not provided in view of the cloud cover and more importantly since that period corresponds to the breeding season (Radhakrishna, 2004). In general all the sites showed similar seasonal changes in the biochemical parameters. 
1. Water Temperature
Water temperature ranged from 25.12°C to 30.9°C, with peaks during May to October, particularly in Mirkarwada PFZ (30.83°C in September) and Harnai N-PFZ (30.56°C in March). These temperature patterns align with seasonal trends in tropical coastal zones and influence metabolic rates of plankton and fish distribution (Trivedy & Goel, 1986). Higher temperatures during the pre-monsoon to monsoon period enhance biological activity and stratification (APHA, 2017).
2. Turbidity
Turbidity fluctuated between 1.87 NTU (Feb, Harnai N-PFZ) and 4.15 NTU (Sep, Mirkarwada PFZ). Higher turbidity in monsoon and post-monsoon months suggests sediment runoff and planktonic blooms (Venkatesan et al., 2013). Notably, PFZ sites showed slightly higher turbidity, likely due to fish aggregation and biological activity (Bensam, 1964).
3. Total Solids (TS) and Total Dissolved Solids (TDS)
TS ranged from 32728.47 mg/L (Dec, Mirkarwada PFZ) to 37229.12 mg/L (Nov, Dabhol PFZ), while TDS varied from 32108.66 mg/L (Dec, Mirkarwada N-PFZ) to 36690.56 mg/L (May, Mirkarwada N-PFZ). Seasonal peaks observed in May and November indicate concentration effects from evaporation and reduced dilution during pre-monsoon (Trivedy & Goel, 1986).
4. pH
The pH remained mostly alkaline, ranging from 7.52 to 8.7, within the standard range for marine environments (Boyd, 1981). Slightly higher pH levels during April–October suggest active photosynthesis and reduced respiration in these periods (Newell & Newell, 1977).
5. Dissolved Oxygen (DO)
DO varied from 4.58 mg/L (Feb, Mirkarwada PFZ) to 7.09 mg/L (Mar, Dabhol PFZ). The relatively higher DO in March–April correlates with increased primary productivity and mixing due to moderate currents. In contrast, lower DO in some February and December samples may be due to reduced photosynthetic activity and increased organic decomposition (APHA, 2017).
6. Biological Oxygen Demand (BOD)
BOD ranged between 1.02 mg/L and 2.06 mg/L, with the highest recorded in March (Mirkarwada PFZ). Higher BOD values suggest increased microbial decomposition of organic matter during warmer months, particularly in PFZs where fish and plankton density is higher (Trivedy & Goel, 1986; Bensam, 1964).
7. Chemical Oxygen Demand  (COD)
COD ranged from 2.18 mg/L to 3.41 mg/L. Higher COD was observed during the monsoon transition months (March–June) indicating semi-decomposed organic load entering from land run-off. Consistency across sites shows moderate organic pollution levels (APHA, 2017).
8. Free Carbon Dioxide (CO₂)
Free CO₂ ranged between 1.57 mg/L (Dec, Dabhol N-PFZ) and 3.56 mg/L (Apr, Harnai PFZ). Increased CO₂ in PFZs might be linked to respiration of dense biological communities, while lower values in post-monsoon indicate uptake during photosynthesis (Boyd, 1981).
9. Alkalinity
Alkalinity ranged from 133.43 mg/L (Feb, Mirkarwada N-PFZ) to 166.95 mg/L (Apr, Harnai PFZ). Peaks during pre-monsoon and monsoon indicate higher buffering capacity to neutralize acids, which may be important in maintaining pH stability in nutrient-rich environments (Trivedy & Goel, 1986).
10. Hardness
Hardness levels varied from 6043.21 mg/L (Jan, Harnai PFZ) to 7108.44 mg/L (Mar, Harnai N-PFZ). High hardness is typical for marine environments due to dissolved salts (APHA, 2017) and was generally greater in monsoon and post-monsoon months, indicating freshwater dilution influence.
11. Acidity
Acidity values remained low throughout (0.04–0.14 mg/L), with maximum observed in November at Harnai PFZ. These values reflect well-buffered seawater systems with minimal acidic pollution (Newell & Newell, 1977).
12. Chloride
Chloride content ranged between 18051.6 mg/L (Dec, Mirkarwada PFZ) and 20955.09 mg/L (Sep, Dabhol N-PFZ). Chloride levels peaked during pre-monsoon and declined in December, consistent with seawater intrusion and seasonal dilution patterns (Venkatesan et al., 2013).
13. Phosphate (PO₄-P)
Phosphate values fluctuated from 0.04 to 0.08 mg/L, peaking in May and November (Mirkarwada PFZ and Harnai PFZ respectively). Elevated phosphate in PFZs indicates nutrient enrichment supporting high plankton biomass, a key factor for fish aggregation (Bensam, 1964).
14. Nitrite (NO₂-N)
Nitrite values ranged between 0.02 to 0.06 mg/L, with slight elevation during monsoon months, possibly due to microbial nitrification and organic matter decomposition (Trivedy & Goel, 1986).

 

Table 1 : Water Parameters January to December (2024)
	
Month
	
Location
	Water Temp (°C)
	
Turbidity (NTU)
	
TS (mg/L)
	
TDS (mg/L)
	
pH
	
DO (mg/L)
	
BOD (mg/L)
	
COD (mg/L)
	
Free CO2 (mg/L)
	
Alkalinity (mg/L)
	
Hardness (mg/L)
	
Acidity (mg/L)
	
Chloride (mg/L)
	
PO4-P
(mg/L)
	
NO2-N
(mg/L)

	
Jan
	
Dabhol PFZ
	
25.19
	
2.44
	
33134.71
	
32786.22
	
7.82
	
6.38
	
1.11
	
2.23
	
2.24
	
135.06
	
6094.96
	
0.09
	
18171
	
0.07
	
0.03

	
Jan
	
Dabhol N-PFZ
	
25.12
	
2.44
	
32997.05
	
32206.65
	
7.71
	
6.23
	
1.4
	
2.4
	
1.73
	
135.37
	
6073.99
	
0.12
	
18301.41
	
0.05
	
0.02

	
Jan
	
Harnai PFZ
	
26.26
	
1.98
	
33506.37
	
32945.17
	
7.59
	
5.71
	
1.45
	
2.52
	
2.5
	
143.52
	
6043.21
	
0.07
	
18249.3
	
0.07
	
0.06

	
Jan
	
Harnai N-PFZ
	
25.66
	
3.19
	
33421
	
32785.33
	
7.52
	
5.81
	
1.53
	
2.21
	
2.41
	
137.46
	
6332.33
	
0.04
	
18890.93
	
0.07
	
0.04

	
Jan
	
Mirkarwada PFZ
	
25.46
	
3.6
	
32871.89
	
32869.66
	
7.65
	
5.45
	
1.06
	
2.62
	
2.66
	
134.65
	
6197.02
	
0.1
	
18075.89
	
0.05
	
0.02

	
Jan
	
Mirkarwada N-PFZ
	
25.54
	
2.02
	
33281.06
	
32489.96
	
7.79
	
5.46
	
1.02
	
2.99
	
1.73
	
142.24
	
6252.45
	
0.04
	
18710.98
	
0.05
	
0.06

	
Feb
	
Dabhol PFZ
	
25.71
	
3.76
	
33329.73
	
32255.21
	
7.63
	
4.72
	
1.56
	
3.13
	
1.84
	
150.92
	
6213.65
	
0.08
	
18563.72
	
0.05
	
0.03

	
Feb
	
Dabhol N-PFZ
	
27.79
	
2.26
	
33340.07
	
32557.73
	
7.5
	
6.14
	
1.56
	
3.14
	
2.24
	
150.57
	
6384.02
	
0.13
	
18914.33
	
0.04
	
0.05

	
Feb
	
Harnai PFZ
	
27.17
	
2.48
	
33179.61
	
32581.37
	
7.64
	
6.09
	
1.24
	
2.45
	
2.62
	
141.45
	
6288.85
	
0.04
	
18078.5
	
0.08
	
0.02

	
Feb
	
Harnai N-PFZ
	
26.63
	
1.87
	
33353.29
	
32570.96
	
7.68
	
4.6
	
1.85
	
2.6
	
1.72
	
145.62
	
6358.17
	
0.1
	
18272.4
	
0.05
	
0.02

	
Feb
	
Mirkarwada PFZ
	
27.53
	
2.47
	
33191.25
	
32893.11
	
7.65
	
4.58
	
1.59
	
2.44
	
3.14
	
142.22
	
6225.94
	
0.06
	
18301.08
	
0.04
	
0.05

	
Feb
	
Mirkarwada N-PFZ
	
25.27
	
2.77
	
33383.49
	
32144.31
	
7.58
	
5.25
	
1.11
	
2.8
	
1.66
	
133.43
	
6236.73
	
0.13
	
18547.95
	
0.08
	
0.02

	
Mar
	
Dabhol PFZ
	
28.27
	
3.05
	
36631.98
	
36292.77
	
8.65
	
7.09
	
1.5
	
3
	
3.16
	
156.98
	
6975.6
	
0.04
	
20567.83
	
0.06
	
0.04

	
Mar
	
Dabhol N-PFZ
	
28.96
	
2.34
	
36502.34
	
36384.81
	
8.43
	
6.18
	
1.32
	
3.05
	
3.17
	
158.63
	
6771.67
	
0.118
	
20500.24
	
0.07
	
0.03

	
Mar
	
Harnai PFZ
	
29.03
	
2.54
	
36903.83
	
36509.72
	
8.61
	
5.5
	
1.54
	
2.48
	
3.06
	
152.97
	
7045.14
	
0.10
	
20432.11
	
0.08
	
0.03

	
Mar
	
Harnai N-PFZ
	
30.56
	
3.19
	
36872.22
	
35816.85
	
8.67
	
6.67
	
1.78
	
3.05
	
3.35
	
162.11
	
7108.44
	
0.11
	
20091.22
	
0.06
	
0.06

	
Mar
	
Mirkarwada PFZ
	
29.62
	
2.37
	
36378.05
	
36215.55
	
8.55
	
6.44
	
2.06
	
3.18
	
2.99
	
161.96
	
6800.66
	
0.14
	
20876.71
	
0.05
	
0.04

	
Mar
	
Mirkarwada N-PFZ
	
30.9
	
3.19
	
36366.1
	
36218.03
	
8.49
	
5.82
	
1.79
	
2.85
	
1.99
	
148.95
	
6916.84
	
0.11
	
20489.11
	
0.08
	
0.04

	
Apr
	
Dabhol PFZ
	
27.98
	
3.63
	
37207.53
	
36228.43
	
8.67
	
5.17
	
1.71
	
3.2
	
1.85
	
163.05
	
6735.65
	
0.04
	
20558.28
	
0.06
	
0.05

	
Apr
	
Dabhol N-PFZ
	
29.48
	
3.32
	
36301.35
	
36270.61
	
8.45
	
7.05
	
1.54
	
3.34
	
2.66
	
151.46
	
7017.77
	
0.05
	
20815.31
	
0.05
	
0.03

	
Apr
	
Harnai PFZ
	
29.7
	
3.72
	
36709.18
	
36563.23
	
8.66
	
6.35
	
1.18
	
3.24
	
3.56
	
166.95
	
7042.53
	
0.09
	
20282.5
	
0.07
	
0.06

	
Apr
	
Harnai N-PFZ
	
28.79
	
4.12
	
36694.5
	
36611.47
	
8.5
	
5.11
	
1.28
	
2.97
	
2.52
	
158.08
	
7057.96
	
0.04
	
20717.63
	
0.08
	
0.05

		
Apr
	
Mirkarwada PFZ
	
28.04
	
2.45
	
36719.31
	
36262.97
	
8.59
	
6.9
	
1.55
	
2.87
	
2.31
	
153.05
	
6763.38
	
0.12
	
20001.29
	
0.08
	
0.02

	
Apr
	
Mirkarwada N-PFZ
	
27.97
	
3.28
	
36336.89
	
36276.87
	
8.5
	
6.19
	
1.2
	
2.77
	
2.05
	
158.97
	
6992.97
	
0.10
	
20156.64
	
0.07
	
0.05

	
May
	
Dabhol PFZ
	
29.03
	
2.97
	
36589.84
	
36429.65
	
8.65
	
6.28
	
1.16
	
2.97
	
2.65
	
161.09
	
6927.5
	
0.04
	
20915.34
	
0.08
	
0.04

	
May
	
Dabhol N-PFZ
	
28.93
	
4.08
	
37072.09
	
36079.5
	
8.66
	
6.16
	
1.76
	
2.85
	
2.93
	
164.68
	
6781.71
	
0.06
	
20208.14
	
0.07
	
0.06

	
May
	
Harnai PFZ
	
30.79
	
2.52
	
37095.71
	
36148.51
	
8.7
	
5.94
	
1.26
	
2.67
	
2.03
	
161.34
	
6928.88
	
0.04
	
20634.27
	
0.08
	
0.06

	
May
	
Harnai N-PFZ
	
28.03
	
2.67
	
36818.09
	
36074.6
	
8.4
	
5.77
	
1.09
	
3.26
	
2.84
	
164.61
	
6819.4
	
0.09
	
20083.26
	
0.07
	
0.04

	
May
	
Mirkarwada PFZ
	
29.17
	
3.63
	
37144.45
	
35923.27
	
8.67
	
6.42
	
1.27
	
3.06
	
1.92
	
161.91
	
7029.09
	
0.14
	
20008.57
	
0.05
	
0.03

	
May
	
Mirkarwada N-PFZ
	
29.47
	
3.47
	
37000.64
	
36690.56
	
8.37
	
6.22
	
1.96
	
3
	
3.48
	
158.13
	
6986.74
	
0.12
	
20864.53
	
0.06
	
0.04

	
Sep
	
Dabhol PFZ
	
28.96
	
2.73
	
37085.12
	
35997.31
	
8.51
	
6.65
	
1.69
	
3.13
	
3.37
	
161.23
	
6823.31
	
0.14
	
20098.29
	
0.05
	
0.03

	
Sep
	
Dabhol N-PFZ
	
29.45
	
3.9
	
36284.67
	
36273.51
	
8.68
	
6.31
	
1.81
	
3.2
	
2.18
	
149.86
	
7057.22
	
0.04
	
20955.09
	
0.08
	
0.06

	
Sep
	
Harnai PFZ
	
28.39
	
3.06
	
37185.03
	
36658.04
	
8.61
	
5.52
	
1.73
	
3.19
	
2.84
	
161.25
	
6798.15
	
0.05
	
20762.13
	
0.05
	
0.05

	
Sep
	
Harnai N-PFZ
	
29.38
	
2.29
	
36574.73
	
36022.82
	
8.63
	
5.22
	
1.88
	
2.85
	
1.79
	
165.37
	
7019.74
	
0.11
	
20785.15
	
0.08
	
0.03

	
Sep
	
Mirkarwada PFZ
	
30.83
	
4.15
	
36360.65
	
36173.48
	
8.35
	
6.16
	
1.37
	
2.67
	
2.98
	
149.95
	
6862.69
	
0.05
	
20664.04
	
0.05
	
0.04

	
Sep
	
Mirkarwada N-PFZ
	
29.33
	
4.13
	
37075.21
	
36028.54
	
8.37
	
6.01
	
1.68
	
2.96
	
2.1
	
147.79
	
6984.64
	
0.13
	
20764.24
	
0.08
	
0.04

	
Oct
	
Dabhol PFZ
	
28.21
	
3.81
	
36928.9
	
36117.16
	
8.34
	
6.43
	
1.74
	
3.1
	
2.15
	
163.55
	
6861.52
	
0.06
	
20791.8
	
0.06
	
0.04

	
Oct
	
Dabhol N-PFZ
	
30.34
	
2.18
	
36892.11
	
35888.98
	
8.59
	
5.42
	
1.18
	
2.9
	
2.45
	
160.09
	
7099.65
	
0.09
	
20434.36
	
0.06
	
0.04

	
Oct
	
Harnai PFZ
	
30.29
	
3.85
	
36984.53
	
35985.04
	
8.7
	
5.94
	
1.47
	
2.99
	
3.04
	
155.04
	
7043.49
	
0.09
	
20058.97
	
0.08
	
0.04

	
Oct
	
Harnai N-PFZ
	
29.85
	
2.84
	
37050.83
	
36667.32
	
8.69
	
6.46
	
1.95
	
2.81
	
2.18
	
149.74
	
7068.22
	
0.08
	
20468.62
	
0.08
	
0.02

	
Oct
	
Mirkarwada PFZ
	
29.69
	
2.52
	
36849.57
	
36225.44
	
8.44
	
5.82
	
1.96
	
3.35
	
1.79
	
164.51
	
6973.44
	
0.06
	
20138.71
	
0.06
	
0.06

	Oct
	
Mirkarwada N-PFZ
	
29.21
	
2.29
	
36551.54
	
36324.02
	
8.62
	
5.51
	
1.94
	
2.97
	
2.2
	
154.78
	
6749.14
	
0.1
	
20019.51
	
0.07
	
0.03

	
Nov
	
Dabhol PFZ
	
30.08
	
3.48
	
37229.12
	
36641.47
	
8.4
	
6.91
	
1.48
	
3.16
	
2.73
	
150.4
	
7021.45
	
0.08
	
20030.39
	
0.06
	
0.04

	
Nov
	
Dabhol N-PFZ
	
28.7
	
2.16
	
37204.87
	
36283.13
	
8.39
	
6.56
	
1.3
	
3.41
	
3.13
	
152.03
	
6996.05
	
0.08
	
20156.78
	
0.05
	
0.05

	
Nov
	
Harnai PFZ
	
28.56
	
3.59
	
36792.8
	
36015.07
	
8.46
	
6.66
	
1.09
	
3.36
	
3.19
	
150.74
	
7048.38
	
0.14
	
20522.1
	
0.06
	
0.05

	
Nov
	
Harnai N-PFZ
	
30.52
	
2.26
	
36411.58
	
35989.49
	
8.54
	
5.91
	
2.06
	
3.34
	
3.33
	
156.53
	
7064.64
	
0.1
	
20858.74
	
0.05
	
0.03

	
Nov
	
Mirkarwada PFZ
	
28.94
	
2.42
	
36801.26
	
35912.1
	
8.49
	
6.43
	
1.86
	
3.02
	
1.75
	
152.21
	
6730.15
	
0.04
	
20398.42
	
0.07
	
0.03

	
Nov
	
Mirkarwada N-PFZ
	
29.91
	
2.34
	
36497.03
	
35796.32
	
8.42
	
6.35
	
1.98
	
2.66
	
2.92
	
147.86
	
6798.7
	
0.07
	
20807.19
	
0.05
	
0.03

	
Dec
	
Dabhol PFZ
	
26.12
	
1.94
	
32847.01
	
32240.96
	
7.54
	
5.87
	
1.56
	
2.18
	
2.94
	
146.23
	
6300.17
	
0.12
	
18171.1
	
0.05
	
0.04

	
Dec
	
Dabhol N-PFZ
	
25.83
	
3.58
	
32745.73
	
32304.72
	
7.79
	
5.08
	
1.54
	
2.18
	
1.57
	
145.46
	
6171.71
	
0.06
	
18715.66
	
0.07
	
0.05

	
Dec
	
Harnai PFZ
	
26.89
	
2.98
	
33065.54
	
32538.64
	
7.67
	
6.05
	
1.09
	
2.25
	
2.6
	
138.98
	
6416.66
	
0.06
	
18629.84
	
0.06
	
0.05

	
Dec
	
Harnai N-PFZ
	
27.16
	
1.95
	
32805.01
	
32691.36
	
7.54
	
6.22
	
1.21
	
3.09
	
2.54
	
137.73
	
6188.01
	
0.05
	
18358.37
	
0.04
	
0.04

	
Dec
	
Mirkarwada PFZ
	
25.23
	
3.14
	
32728.47
	
32551.65
	
7.72
	
4.87
	
1.2
	
2.37
	
3.35
	
145.52
	
6144.96
	
0.07
	
18051.6
	
0.07
	
0.03

	
Dec
	
Mirkarwada N-PFZ
	
26.42
	
3.39
	
32857.78
	
32108.66
	
7.84
	
5.31
	
1.13
	
3.13
	
3.04
	
140.3
	
6159.12
	
0.04
	
18625.67
	
0.05
	
0.04


  
Conclusion
The observed parameters across PFZ and N-PFZ zones of Dabhol, Harnai, and Mirkarwada reflect dynamic seasonal changes influenced by monsoon cycles, temperature, biological activity, and runoff. PFZs consistently showed higher biological activity, reflected in elevated BOD, turbidity, phosphate, and nitrite levels, supporting their identification as rich fishing grounds.
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