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Abstract

Physico-chemical parameters of coastal waters were determined along the Kanayakumari coast, in the
southwest coast of India. All the physico chemical parameters such as atmospheric temperature, surface
water temperature, pH, salinity, dissolved oxygen content and nutrient like nitrate, silicate, phosphate were
studied for a period from July 2018 to May 2019. Atmospheric and surface water temperature varied from
24.7-33.7°C and 23.5-33.9°C. Hydrogen ion concentration ranged between 7.61 to 8.61. It was alkaline
throughout the study period. Salinity varied from 29.7ppt to 38.1ppt. Variation in dissolved oxygen content
was from 3.67-5.63 mg/L. Concentrations of nutrients viz. nitrate (10.4 — 55.01 mg/L), silicate (8.9- 13.7
pg/L), phosphate (0.05- 1.04 mg/L) and also varied independently.

Keyword: Physico-chemical parameters, Nutrients, South west coast, Kanyakumari.

INTRODUCTION

Hydro biological studies are the important one
associated with flora and fauna of the marine
and estuarine environment. Physicochemical
properties of the marine environment will play
a dynamic role in determining the type of
ecosystems [45].Changes in the
physicochemical parameters provide valuable
information on the quality of water [5], the
sources of their differences and their effects on
the functions and biodiversity of the water body
[13]. Estuarine and coastal areas are complex
and dynamic aquatic environment [2]. The
marine environment, as a complex system is

mainly influenced by various physical,
chemical and biological processes. The open
ocean is more stable compared to the near shore
waters, where the interaction with the terrestrial
zone is more effective in bringing about
variations in different physico-chemical
parameters. Hence a thorough knowledge of
hydrography is indispensable to estimate the
quality of the environment and its influence on
biological fertility [28].Coastal marine
environments are reported to have greater
biodiversity than open ocean regions and
majority of world’s most productive marine
ecosystems are found within coastal
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environment sand owe their productivity,
diversity and wealth of life to their terrestrial
adjacency [7]. Coastal water has become a
major concern because of its values for
socioeconomic development and human health.
With the growth of human populations and
commercial industries, marine water has
received large amounts of pollution from a
spread of sources such as recreation, fish
culture, bathroom flushing and the assimilation
and transport of pollution effluents [49].

The aquatic ecosystems are affected by some
health stressors that extensively deplete
biodiversity, the loss of biodiversity and its
effects are predicted to be greater for aquatic
ecosystems than for terrestrial ecosystems
[35].To review the potentialities of any aquatic
system, hydrobiological studies are very
essential. Physico-chemical parameters are
responsible for the spatio-temporal variations
of all aquatic organisms. The investigations on
meteorologicall and hydrographical features
are necessary for assessing the fertility and
productivity of any ecosystem [31]. Coastal
waters are one of the nation’s most important
natural resources, valued for their ecological
richness as well as for the many human
activities they support [23]. Important physical
and chemical parameters influencing the
aquatic environment are temperature, rainfall,
pH, salinity Dissolved Oxygen and
carbondioxide. Others are total suspended and
dissolved solids, total alkalinity and acidity and
heavy metal contaminants. These parameters
are the limiting factors for the survival of
aquatic organisms (flora and fauna) [22]. The
quality of water in any ecosystem provides
significant information about the available
resources for supporting life in that ecosystem.
Good quality of water resources depends on a
large number of physico-chemical parameters
and biological characteristics. So, monitoring
of these parameters is essential to identify the

magnitude and source of any pollution load
[46].So the present study undertaken to findout
the physiochemical parameters of seawater in
the study area.

Materials and Methods
Description of the Study Area

Kanyakumari is a coastal town in the state of
Tamil Nadu on India’s southern tip.It is a most
popular tourist place in  Tamil Nadu.
Kanyakumari coast is a rocky area. The rocky
areas are exposed to tide and these rocks are
covered by macroalgae. The selected study area
include five stations of kanyakumari coasts
namely Kurumpanai, Manavalakurichi,
Muttom, Kovalam and Leepuram.

Period of Study

The study was conducted for a period of twelve
months from July 2018 to June 2019 at the five
stations namely Kurumpani, Manavalakurichi,
Muttom, Kovalam and Leepuram of
Kanyakumari District, Tamil Nadu. Depending
on the climatic conditions prevailing in the
study area, the period was divided into four
seasons Vviz:Southwest monsoon (July to
September 2018), Northeast monsoon (October
to December 2018), Postmonsoon (January and
February 2019), and Premonsoon (March to
May 2019).

Physico-Chemical Parameters

Comparative study on the Physico-chemical
Parameters in the five stations of south west
coast of India namely  Kurumpani,
Manavalakurichi, Muttom, Kovalam and
Leepuram were carried out from July 2018 to
June 2019.The atmospheric and surfacewater
temperatures were measured using a mercury
centigrade thermometer. The hydrogen ion
concentration was determined on the spot itself
with BDH indicator papers and the same was
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compared with the portable pen pH meter.The
salinity of water is determined by titration with
silver nitrate [8]. The classical method for the
determination of dissolved oxygen in aqueous
solutions is known as the Winkler method
described by [43]. The nutrient such as nitrate,
phosphate, silicate were determined following
the methods of [12].

Data Analysis

The hydrological data were analysed
statistically through to Standard Deviation and

Results

Physico- Chemical parameters Atmospheric
Temperature

Table (1to 8) shows the physico chemical data
obtained from the five stations. Atmospheric
temperature ranged from 24.7°C to 33.7°C
during the study period(Table-1) and a
minimum of 24.7°C was recorded during South
west monsoon at station | (Kurumpanai) and
maximum 33.7°C during pre-monsoon at
station V (Leepuram).

Two way ANOVA analysis.
Table 1 Seasonal Variation in Atmospheric Temperature (0°C) Recorded During July 2018
to May 2019
IAtmospheric Temperature (0°C)

Seasons

Kurumpanai Manavalakurichi Muttom Kovalam Leepuram
South-westmonsoon 24.7+0.8 26.5+0.2 26.4+0.13 28.5+0.3 28.4+0.3
North-eastmonsoon 25.8+0.13 27.440.1 29.3+0.3 30.3+0.09 30.1+0.5
Post-monsoon 25.5+0.5 25.7+0.6 28.1+0.12 28.0+0.3 28.3+0.4
Pre-monsoon 27.8+0.15 29.7£0.3 30.8+0.09 30.6+0.5 33.7+0.1

Surface Water Temperature

Surface water temperature ranged from 23.5° to
33.9°C during the study period (Table 2) with a

minimum value of 23.5°C was observed during
south west monsoon at station | and maximum
value 33.9°C was observed during pre-
monsoon at station V.

Table 2 Seasonal Variation in Surface Water Temperature (0°C) Recorded During July 2018

to May 2019
Surface water Temperature (0°C)
Seasons
Kurumpanai Manavalakurichi Muttom Kovalam Leepuram
South-westmonsoon 23.5+0.1 25.7£0.4 25.4+0.2 26.5+0.1 26.3+0.3
North-eastmonsoon 30.3+£0.9 30.3£0.5 30.5£0.05 29.3+0.3 29.6+0.2
Post-monsoon 28.1+0.2 28.2+0.09 29.7+£0.8 29.6+0.2 30.8+0.6
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Pre-monsoon 26.8+0.1 28.6+0.3 29.8+0.07 28.4+0.4 33.9+0.1

pH south west monsoon season at station Il
(Muttom) and maximum 8.6 was recorded

The pH value varied from 7.61 to 8.61 (Table during pre monsoon at station V/ (Leepuram).

3) with minimum pH of 7.61 was recorded in
Table 3 Seasonal Variation of pH of Seawater in the Study Areas During July 2018 to May
2019

pH

Seasons

Kurumpanai Manavalakurichi Muttom Kovalam Leepuram
South-westmonsoon 7.61+0.02 7.93+0.02 7.97+0.05 7.9+0.23 7.7+0.24
North-east 7.96+0.23 8.03+0.17 7.5+0.15 8.08+0.14 7.98+0.05
monsoon
Post-monsoon 8.38+0.01 8.37+0.01 8.33+0.06 8.35+0.02 8.57+0.01
Pre-monsoon 8.39+0.02 8.49+0.01 8.50+0.02 8.45+0.02 8.61+0.2

Salinity salinity was recorded in pre monsoon season at
station V (Leepuram) and minimum 29.7ppt in

Salinity value ranged from 29.7ppt to 38.1ppt south west monsoon at station 111 (Muttom).

(Table 4).The maximum value of 38.1ppt
Table 4 Seasonal Variation of Salinity (ppt) of Seawater in the Study Areas During July 2018
to May 2019

Salinity (ppt)
Seasons
Kurumpanai Manavalakurichi Muttom Kovalam Leepuram

South-west 33.7+0.77 32.9+0.72 29.7+0.58 32.6+0.05 34.7+0.3
monsoon
North-east 32.47+0.19 32.4+0.07 31.73+0.71 30.41+0.01 32.38+0.43
monsoon
Post- monsoon 35.45+0.03 32.4+0.17 34.38+0.01 32.4+0.07 33.75+0.02
Pre-monsoon 36.45+0.02 34.47+0.02 34.4+0.36 32.4+0.07 38.1+0.34

Dissolved oxygen maximum value 5.63mg/l was recorded in post

. . . monsoon at station Il (Muttom )and the
Dissolved oxygen concentration varied

between 3.67mg/l and 5.63mg/l (Table 5).The

minimum 3.67mg/l was recorded in South and
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North east monsoon at station |l

(Manavalakurichi).

Table 5 Seasonal Variation in the Dissolved Oxygen Content (mg/L) of Seawater in the Study

Areas during July 2018 to May 2019

Dissolved Oxygen (DO) mg/L

Seasons

Kurumpanai Manavalakurichi Muttom Kovalam Leepuram
South-west 4.09+0.19 3.67+0.06 4.41+0.20 [3.70+0.10 4.16+0.29
monsoon
North-east 4.31+0.02 3.67+0.07 5.39+0.05 (3.94+0.04 4.92+0.07
monsoon
Post-monsoon 4.87+0.04 4.08+0.01 5.63+0.03 [3.98+0.02 5.08+0.02
Pre-monsoon 4.85+0.03 4.06+0.03 5.60+0.02 [3.97+0.02 5.07+£0.02

NUTRIENTS
Nitrate

The nitrate value of present study was varied
from 10.4mg/l to 55.01mg/I(Table 6) in the

selected coasts of Kanyakumari district.The
maximum content of nitrate 55mg/l was
recorded in north east monsoon at station I(
Kurumpanai) and the minimum nitrate content
10.4mg/l was recorded in pre monsoon at
station V (Leepuram).

Table 6 Seasonal Variation in the Nitrate Content (mg/L) of Seawater in the Study Areas

during July 2018 to May 2019

Nitrate (mg/L)
Seasons
KurumpanailManavalakurichi Muttom Kovalam Leepuram
South-westmonsoon 40+0.25 34.5+ 0.3 35.7+0.15 35.5+0.11 30.5+0.5
North-eastmonsoon 55.01+0.09 20.2+0.15 25.3+0.15 20.1+0.5 35.2+0.3
Post-monsoon 35.02+0.4 20+0.20 20.5+0.35 25.06+0.9 25.1+0.65
Pre-monsoon 20.4+ 0.25]15.03+0.7 19.4+0.1 19.2+0.1 10.4+0.17

Silicate

The silicate content was varied from 8.9-
13.7ug/l (Table7) in the selected coast at
different seasons. The maximum value

13.7ug/l was observed in south west monsoon
at station I (Kurumpanai) and minimum 8.9ug/I
in post monsoon at station 111 (Muttom).
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Table 7 Seasonal variation in the Silicate Content (micromole/L) of seawater in the Study
Areas during July 2018 to May 2019

Silicate (micromole/L)

Seasons

Kurumpanai Manavalakurichi Muttom Kovalam Leepuram
South-west 13.7+0.60 10.85+0.45 9.05+0.45 10.10£0.2 13+0.20
monsoon 9
North-east 12.74£0.20 9.6+0.3 9.1+0.17 10.1£0.2 12.840.1
monsoon
Post-monsoon 10.540.2 10.1+0.03 8.94+0.13 9.740.08 11.240.2
Pre-monsoon 11.240.2 10.4+0.3 9.1+0.17 10.940.3 11.5+0.4

Phosphate

In the present study the phosphate content was
varied from 0.05mg/l to 1.04mg/l (Table 8) in
the selected coast at different seasons. The
maximum phosphate content 1.04mg/l was

observed in postmonsoon and premonsoon
seasons at station Il (Manavalakurichi) and
minimum value 0.05mg/l was observed in
north east monsoon at station |l
(Manavalakurichi).

Table 8 Seasonal Variation in the Phosphate Content (mg/L) of Seawater in the Study Areas

during July 2018 to May 2019

Phosphate (mg/L)

Seasons - —

Kurumpanai Manavalakurichi Muttom Kovalam Leepuram
South-westmonsoon

0.45+0.04 0.34+0.04 0.45+0.05 0.19+0.01 0.44+0.06
North-eastmonsoon 0.240.1 0.05+0.01 0.1%0.03 | 05+0.17 | 0.1%0..02
Post-monsoon 0.2+0.11 1.04+0.02 0.3+0.13 0.5+0.2 0.15+0.01
Pre-monsoon 0.1040.05 1.04+0.01 0.06+0.02 0.2040.04 0.10+0.06

ANOVA Analysis

Twoway ANOVA analysis for
chemical parameters

physico-

Twoway Anova analysis for physico chemical
parameters viz., atmospheric and surface water
temperature, pH, salinity, dissolved oxygen
content, and nutrient content such as nitrate,
phosphate and silicate showed different results.

No significant difference in the atmosphere
temperature between seasons and stations was
observed however this parameters showed
significant difference in north east monsoon
season. Surface water temperature showed
significant difference in North east monsoon
and post monsoon season between the stations
studied. But southwest monsoon and pre
monsoon showed significant difference in the
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surface water temperature. No significant
difference in the pH value between stations and
seasons. But salinity showed significant
difference between stations and seasons.
Dissolved  oxygen showed  significant
difference between stations but insignificant
difference between seasons. Nutrients like
phosphate and nitrate showed significant
difference between stations in premonsoon
season. But silicate showed insignificant
differences.

Comparative Analysis of Physico-Chemical
Parameters among the Five Coasts under study

Most of the physico chemical parameters such
as atmospheric and surface water temperatures,
pH and salinity were high in Leepuram coast
during premonsoon season except, dissolved
oxygen levels in Muttom during post monsoon.
But in Kurumpanai coast, the atmospheric and
surface water temperatures were low during
South west monsoon. The pH and salinity were
low in Muttom coast during South west &
North east monsoon. The DO content was low
in Manavalakurichi coast during North and
South west monsoon. Contrary to that the
nutrient content such as nitrate and silicate were
high in Kurumpanai coast during north east and
south east monsoon and low in Leepuram and
Muttom coast during pre and post monsoon.
The low and high value of phosphate content
was noted in Manavalakurichi coast during
North east and pre monsoon season.

DISCUSSION

Physico Chemical Parameters

Physico chemical parameters such as
temperature, salinity, water current tidal
ranges, nutritional availability etc. are
determining the species diversity and

abundance of macroalgae in the particular area.
Last few years, information on the physico

chemical parameters in the coastal areas of
Kanyakumari District is lacking. So in the
present study, select 5 coasts in Kanyakumari
district and analyse the physico chemical
parameters of coastal water.

Temperature

Temperature is basically important for its
effects on the chemistry and biological
activities of organisms in water. The variation
in the water temperature was due to some
factors like intensity of solar radiation, tidal
currents, fresh water influx, incidence of up-
welling waters and atmospheric variations
[15].In the present study, high atmospheric
temperature was recorded during premonsoon
season where as low during south west
monsoon. The increase in water temperature
during the Pre-monsoon period could be
attributed to high solar radiation [15,29]. The
low temperature in the monsoon season was
due to the overcast sky and heavy rainfall
[21].Similar results were reported by [17,
1].Surface water temperature was maximum
(33.9°C) during premonsoon and minimum
(23.5°C) during south west monsoon. These
findings are correlated with [6,18].

pH ( Hydrogen ion concentration)

Hydrogen ion concentration or pH is one of the
vital environmental characteristics decides the
survival, metabolism, physiology and growth
of aquatic organisms. pH is influenced by
acidity of the bottom sediment and biological
activities [4]. pH may be affected by total
alkalinity and acidity, run off water from
surrounding rocks and water discharges [48].
The water in the study area was alkaline
throughout the study period. The high pH
during the pre- monsoon may be due to the
uptake of CO2 by photosynthesizing organisms
and high biological activity [4, 42]. The low pH
observed during the monsoon season may be
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due to the dilution of seawater by freshwater
influx, low primary productivity, reduction of
salinity, low temperature and organic matter
decomposition  [31].Similar results were
reported by [ 17,1, 44].

Salinity

The salinity acts as a limiting factor in the
distribution of living organisms and its
variation caused by dilution and evaporation is
most likely to influence the fauna in the
intertidal zone [14]. Salinity is regarded as the
second important physical characteristic of the
marine environment [37]. It varies in different
ecosystems according to topography, tides and
freshwater inflow [40]. In the present study,
lower salinity (29.7ppt) values was recorded
during the south west monsoon season, which
may be due to the dilution of coastal water by
the addition of freshwater from the revering
sources [20], whereas higher value (38.1ppt)
was recorded during the pre-monsoon season,
which could be attributed to low rainfall,
decreased fresh water inflow, high temperature
and evaporation [20,32,35].It was similar to the
results of [17,25,1,44].

Dissolved Oxygen

The dissolved oxygen is essential to the aquatic
organisms and is greatly affected by their
metabolism [47]. Seasonal variation in the
dissolved oxygen content was due to the
freshwater flow and terrigenous impact of
sediments [32]. The high values of dissolved
oxygen (5.63mg/l) observed during post
monsoon season could be attributed by the
input of dissolved oxygen -rich freshwater
confirmed by [31].

Nutrients in the sea water Nitrate

Nitrate is one of the great indicators of
pollution of water which shows the topmost
oxidised form of nitrogen. Its play a vital role

in strengthening the aquatic life in coastal
ecosystem. The high nitrate  content
(55.01mg/l) during north east monsoon season
was due to fresh water inflow to leaching of
rocks, fertilizer, chemical industries, domestic
and municipal sewage, organic matter
decomposition and terrestrial run-off during the
monsoon season [3, 30]. The low value
(10.4mg/l) of Pre monsoon was due to the
utilization by phytoplankton as evidenced by
high photosynthetic activity and the dominance
of neurotic seawater having a negligible
amount of nitrate [9]. The results were
coincided with the findings of [16,25].

Silicate

Silicate is one of the important nutrients which
regulate the phytoplankton distribution in the
coastal water. The variation of silicate in
coastal water is influenced by physical mixing
of seawater with freshwater, adsorption into
sedimentary particles, chemical interaction
with clay minerals, co-precipitation with humid
components, and biological removal by
phytoplankton, especially by diatoms and silica
flagellates [41]. In the present study, the
maximum silicate content (13.7mg/l) during
south west monsoon was due to the significant
flow of monsoonal fresh water derived from
land drainage carrying silicate leached out from
rocks and sediment have been exchanged with
superimposed water within the coastal

environment [15].The low value of silicate
(8.92mg/l) recorded during Post-monsoonal
season could be attributed to uptake of silicates
by phytoplankton for their biological activity
[38]. Similar result were reported by
[16,20,25,44].

Phosphate

The dissolved inorganic phosphate is an
important nutrient for marine phytoplankton,
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marine biota actively involved in the activities
[25]. In the present study maximum phosphate
content was observed during post and pre
monsoon season and minimum during north
east monsoon. It was due to the mixing of
phosphate concentration in the fresh water with
the sea water within the sea land interaction
zones upwelling and microbial decomposition
of organic matters [27,41].Similar findings
were observed by [15,38,44].

Relationship  between  physico-chemical
parameters and macroalgal diversity

In the present study maximum number of
macroalgal species available during southwest
monsoon and followed by North east monsoon
and minimum in post and pre monsoon. Similar
findings was observed by [34].They reported
that maximum number of macroalgae was
observed in southwest monsoon (30 genus),
followed by North east monsoon (20 genus)
and more or lessequal number of macroalgae
distributed in summer and winter seasons.
More number of macroalgae observed during
monsoon season was due to low temperature,
low salinity ,low desiccation and increased
nutrient concentrations in ambientwaters
[10].Similar finding was observed by [18].Low
seaweed population in summer might be due to
high temperature, low nutrient level and sand
fluctuations at the area [26]. The present study
reported, a total of 35 species of macroalgae
from Muttom, 30 species from Kovalam and
less number of macroalgal species i.e.15,10,7
found in Leepuram,Manavalakurichi and
Kurumpanai respectively. Similar findings
were reported by [18] in her thesis. The
maximum number of seaweed observed at
Muttom coastal waters may be due to the
presence of intertidal rocky reefs reported by
[11]. The red algae dominated in all the stations
except Kurumpanai (station-1).Similar finding
was observed by [33], who studied the

distribution and diversity of marine macroalgae
at four southern districts of Tamil nadu. It
indicates that the presence of the rocky coasts
is essential for the attachment of macroalgae
.The above findings also confirmed by the
studies of [19]. The macroalgae species viz;
Ulva fasciata of Chlorophyceae, Sargassum
wightii of Phaeophyceae, Gracilaria corticata
of Rhodophyceae were dominant throughout
this study period. It was similar to the findings
by [39]. Reviews on the seasonal studies of
marine macroalgae along the East and West
coast of India and other islands were found that
Caulerpa scalpelliformis,Caulerpa
veravalensis,Caulerpa crassa and Sargassum
wightii were recorded throughout the year in
Tamil Nadu [33].

Conclusion

The present study attempted to record the
seasonal  variation of  hydrographical
parameters along the southwest coast of India.
The parameters like atmospheric temperature,
surface water temperature, pH, salinity and
phosphate increased premonsoon season was
observed.. In contrast, an increase in nitrate,
silicate during north east and south west
monsoon season. Dissolved oxygen content
was increased post monsoon. Kanyakumari
coastal water is subjected to seasonal
fluctuations in physico chemical parameters
depending upon the seasonal tidal amplitude
and freshwater influx resulting in a continuous
exchange of organic, inorganic, plant and
animal matters. The knowledge of nutrients,
related to their sources, availability and the
utilization levels gives us the information about
the productivity potential and health of the
marine ecosystem. For future ecological
monitoring and assessment along the coastal
waters, the current baseline data will be helpful.
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