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ABSTRACT

Mangrove and estuaries are the fertile eco system serving nursery and feeding ground to the many marine
organisms. However the water quality parameters of the particular environment are prime factor which determining
the breeding and spawning periodicity of the many marine shell and fin fishes. In the present investigation the water
quality parameters showing seasonal variation and it is pertinent to say that the variations recorded during the
present study may be due to the environmental fluctuations in relation with season.
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INTRODUCTION

Mangroves provide an ecologically important habfiat a wide diversity of many species. Their distition
depends upon the geographical, biological, ecotdgaad physiochemical characteristics of the watPifferent
species of shellfish and finfish that benefit fraonditions advantageous for reproduction, feeding aintering
[1]. The hydrodynamic conditions in an estuary quée complex, as they are influenced by river flde, wind
and density factors. Further, they are modified ttuearth’s rotation, bottom friction and the gedmiceproperties
of the estuarine system [2]. The different enviremtal conditions are generally subjects to the eggslarvae to
high rate of mortality in the environment. Hydrgical study is a prerequisite to the assessmethtegbotentialities,
distribution of plants and animals and also to usi@ad the realities between its different tropeiel and food
webs [3]. The physicochemical characteristics Haeen studied by many workers in estuary environiffer§, 6 &
7]. The aim of the present study was to determimetiaer the physical and chemical parameters ofosehs
variability in Muthupettai coastal environment.

MATERIALSAND METHODS

Water samples were collected at monthly intervaloir stations for a period of two year from Jayu2@06 to
December 2007 to analyze various physicochemiaanpeters. Rainfall data for the study area wasctdd from
the meteorological unit. Temperature (°C) was measusing a standard Celsius thermometer with ¢oaracy of
+0.5°C. Salinity was estimated with the help dfeand refractrometer (ERMA, Japan) and pH was medsusing
an ELICO Grip pH meter. Dissolved oxygen was edtiidoy the modified Winkler's method [8].

RESULTS
Rainfall

The total annual rainfall of 1271.4 mm was recordedirst year (2006). Maximum rainfall was recoddi the
months of October (2006) 302 mm and minimum 10 mas W the months of January (2006), similarly thilt
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annual rainfall of 1225.3 mm was recorded in seqgat (2007). Maximum rainfall was recorded in thenths of
October (2006) 289 mm and minimum 30.2mm was imtlb@ths of February (2006) and no rainfall was reéed
in January and March in the second year (Fig 1).

Atmospheric Temperature

During the First year at station |, the surfaceava¢mperature varied from 35°C (April) to 25 (Qmg). At station

I, the temperature fluctuated from 34.5 °C (May)24.3 °C (December). However at station I, th@a@spheric
temperature ranged from 35(May) to 26°C (Octob&t)station 1V, the temperature varied from 34.2(J0ne) to
25.3 °C (November) and second year at station d, témperature varied between 34.6°C (May) and 24 °C
(December). At station Il, the temperature fluctgatrom 34.8 °C (May) to 24.9 °C (December). Atista lll, it
varied from 35 (June) to 25.3 (December). With eesio station IV, it fluctuated between  34QG (May) and
25.8°C (December(Fig 2).

Water Temperature

During the first year at station |, the temperatuegied between 29.4°C (January) and 18.6°C (Deeemiit

station I, the temperature fluctuated from 29°Ql\,JSeptember) to 18.5°C (October). At station itlivaried from
28°C (April, July) to 19°C (October). With respeotstation 1V, it fluctuated between 28°C (Januagyl 16.9°C
(December) and second year at station |, the srfeater temperature varied from 30.1°C (May) to516.
(December). At station 11, the temperatiluetuated from 29°C (September) to 18.6°C (Octhldowever at
station Ill, the water temperature ranged from 2g8€bruary, September) to 16.5°C (December). AiostdV, the

temperature varied from 27.4°C (April) to 17°C (Beter). In general, the water temperature levebased from
monsoon season reaching the maximum during the summonths (Fig 3).

Salinity

The first year at station I, the salinity variedveeen 20%. (December) to 33%. (July). Salinity varfeasn 18%o
(November) to 33%. (May and June) in station Il. Hewr in station Ill, the minimum salinity was reded in
October (18 %o0) and maximum in May (33 %o). At stati¥/, the salinity fluctuated between 16 %o (Novemsnd
35 %o (May) and second year, at station I, the gglvaried between 17 %0 (November and DecembeB3%. in
Aug, May, and July. In station Il, it fluctuatedfn 15%. (November) to 33%. (May). The salinity randexn 16%o
(October) to 34 % (May) in station Ill. However siiation 1V, it ranged between 16%. (November) an@%-3
(May). The fluctuations in salinity observed prebemay be attributed mainly to rainfall and monsabflood.
However, the minimum salinity was recorded duringnsoon and the maximum in summer (Fig 4).

pH (Hydrogen-ion concentration)

During the first year, the pH values ranged betwéeén (April) to 8.3 (June) in station |, 7.2(Decesnpto 8.2
(May) in station Il, at station 11, it varied beg&n 7.3 (December) to 8.2(May) and 7.2 (DecembeB)2 (May) in
station IV respectively and second year, pH shovadhtion ranging from 7.54 (November) to 8.2 (Juinestation
I. In station II, the values fluctuated between27(Rlovember) and 8.27 (May). But at station Ilimakt similar
values were recorded 7.69 (November) and 8.34 (Jumwever at station 1V, the pH fluctuated betwekB
(December) and 8.28 (June) (Fig 5)

Dissolved Oxygen

During the first year, at station I, the dissoh@d/gen content varied from 5.66 1 mol/l (Februgoy®.11 g mol/l
(July). At station I, the dissolved oxygen levéidtuated from 5.0 p mol/l (February) to 2.8 p h{@ctober).
Similarly at station Ill, the dissolved oxygen vesuwere between 4.5 p mol/l (June) and 3.1 p rf®&ptember).
However, at station 1V, the minimum dissolved oxygalue was recorded (5.54 p mol/l) during Februang the
minimum (4.0 pu mol/l) in November and second yeaastation |, dissolved oxygen varied between 4/ (duly)

to 3.5 u mol/l (December). At station Il, the rangas between 4.5 p mol/l (July) and 2.9 yu mol/l (dh. At

station Ill, the dissolved oxygen varied from 4.7npl/l (July) to 3.1 u mol/l (December). Howeversstion 1V, it
varied from 4.2 p mol/l (July) to 3.2 u mol/l (Obter) (Fig3).
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Figl. Isdepicting rainfall recorded along M uthupettai coast during the two years of study period (January-
2006 to December - 2007).
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Fig2. I's depicting the atmospheric temperaturerecorded along M uthupettai coast during the two years of
study period (January-2006 to December-2007).
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Fig3. Isdepicting the surface water temperature recorded during the study period January- 2006 to
December-2007) along M uthupettai waters.

203
Pelagia Research Library



Srilatha G et al Adv. Appl. Sci. Res., 2012, 3(1):201-207

ST = STl i §T-1I —o— STV
40
1o
__ 30
# 25
E2
15
10
-1
1]
J|Fmalm|J|J|a|s/o|N|D|J/FImamJ|J|als O|/N|D

Fig4. Isrepresenting the salinity noticed during the study period (January-2006 to December-2007).
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Fig 5. Isillustrated the hydrogen-ion concentration (pH) recor ded along M uthupttai waters at station | to 1V
during the study period (January-2006 to December-2007).
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Fig 6. Isillustrated the Dissolved Oxygen (DO) recorded along M uthupttai waters at station | to IV during
the study period (January-2006 to December-2007).
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Table 1. Two-way ANOVA for differencesin surface water temperatur e between seasons and stations along
M uthupettai coastal watersduring the study period (January- 2006 to December -2007)

Source of Variation SS df MS F P-value F crit
Rows 1140.51: | 23 | 49.5875: | 23.4739. | 4.01E-24 | 1.68689
Column: 48.0458. | 3 | 16.0152¢| 7.5813 | 0.00018 | 2.73749;
Error 145.7592 69 2.112452

Total 1334.31i | 95

Two-way analysis of variance done separately fer tiho years of study period showed significant edéhces
between the seasons but not between the statiomg Bluthupettai estuary waters (Table 1).

Table 2. Two-way ANOVA for differencesin Salinity between seasons and stations along M uthupettai coastal
water s during the study period (January-2006 to December-2007)

Source of Variation SS df MS F P-value F crit

Rows 2620.99| 23 113.95641 13.76525 1.29H-17 1.686897
Column: 10.0312! | 3 | 3.3437! | 0.40390( | 0.75064! | 2.73749.
Error 571.218 | 68 | 8.27853.

Total 3202.24| 95

Two-way analysis of variance done separately fer tiho years of study period showed significant edéhces
between the seasons but not between the statiomg Buthupettai estuary waters (Table 2).

Table 3. Two-way ANOVA for differencesin pH between seasons and stations along M uthupettai coastal

watersduring the study period (January-2006 to December-2007)

Source of Variation sS df MS F P-value F crit

Rows 9.5365624 23 0.414633 11.88923 5.83F-16 1.68689
Columns 0.006146 3 0.002049 0.058742 0.981173 29AB[
Error 2.406354 69 0.034875

Total 11.94906 95

Two-way analysis of variance done separately fer tiho years of study period showed significant edéhces
between the seasons but not between the statiomg Muthupettai estuary water (Table 3).

Table 4. Two-way ANOVA for differencesin Dissolved Oxygen between seasons and stations along
Muthupettai coastal waters during the study period (January-2006 to December-2007).

Source of Variation SS df MS F P-value F crit
Rows 13.88135 23 | 0.603537] 2.988639| 0.00024 | 1.686897
Column: 14,7354 | 3 | 4.91182. | 24.3227. | 7.53E-11 | 2.73749.
Error 13.93412 69| 0.201944

Total 42.55094 95

Two-way analysis of variance done separately fer tiho years of study period showed significant edéhces
between the seasons but not between the statiomg Buthupettai estuary waters (Table 4).

DISCUSSION

Rainfall is the most important cyclic phenomenoriropical countries as it brings about importardroyes in the
physical and chemical characteristics of the cdastd estuarine environments. In the present stpelgk values of
rainfall were recorded during the monsoon monthst@fer to December) and lower values during sunmuatths
(April to June) observed presently were in agreemetn the observations made by earlier workerslf®,& 11].

Temperature variation is one of the factors in tlastal and estuarine ecosystems, which can irdtu¢he
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physicochemical characteristics of coastal andagistel waters to a greater extend. The higher valtiasmospheric
temperature in summer and lower values in monsdsereed in the present study confirmed the estaadisrends
along the southeast coast and is in agreementthgtimbservations made by [12, 13, 14, 15, 9 &IDhe surface
water temperature largely depends upon the inten$isolar radiation, evaporation, freshwater irflaooling and
mixing due to currents and tidal flow. Surface wagsnperature also showed a similar trend of mgnthtiation as
that of air temperature and the high values wepented during the summer and lower values durirgnionsoon
season. The gradual increase in water temperaturerhonsoon to summer may perhaps be due to tbetdasult
of atmospheric conduction and radiation. Similadings were reported [9, 10 & 11].

Salinity is considered to be the basic and prinstofaamong the environmental variables in the neaginvironment
which influences greatly the dynamic situation lod stuarine and coastal waters by the inflow e$Hwater and
the prevailing temperature. It is one of the mdsttliating parameters, typified with wide rangevafiations in
both estuarine and coastal environments. Genetbh#ychanges in the salinity in the brackish whtditats such as
estuary, backwater, mangroves and coastal watersla to the influx of freshwater from river, byndarunoff
caused by monsoon or by tidal variations. The marn salinity was recorded during the summer and the
minimum during monsoon period in both years. Highalues in summer could be attributed to high degk
evaporation with decreased freshwater inflow amd ldrainage. Drop in salinity during monsoon mashpps be
due to heavy showers and consecutive floodwaten fup streams as reported by [16 & 10]. The hydregan
concentration (pH) often changes with time dueetmgerature, salinity changes and biological agtivithe pH
remained alkaline throughout the study period Itk stations with maximum values during the summdich
could be attributed to the high salinity of watedeaalso due to the uptake of carbondioxide by thetgsynthetic
organisms. The photosynthetic activity may causgh hbH, because of bicarbonate degradation by carbon
anhydrase associated with photosynthesis [17]. Mbste natural waters are generally alkaline duthé presence
of sufficient quantities of carbonate [18]. Genbrdligher values of pH were recorded in (stationthan others.
[19] Have opined that the pH of water changes ¥iitlie due to exposure to biological activity and pemature. The
low values of pH noticed during monsoon season paaps be due to dilution and mixing of coastaievgaby
rain floods that leads to reduction in salinity aedhperature and decomposition of organic matfEhnis study
agreement with previous studies [13, 20, 16, 10L& 2

Dissolved oxygen is one of the most important patans, which reflects the physical and biologicedcesses
prevailing in the water. The dissolved oxygen cohtiepends upon the photosynthetic activities, monal floods
and the turbulence caused by the winds [21]. Inpresent study, the dissolved oxygen concentratiags low
during summer and high during monsoon months ithallstations. [22] Opined that temperature is gpnfactor
controlling oxygen saturation in water. Solubilitf oxygen in water is inversely proportional to fesrature [23].
The low dissolved oxygen concentration observedndusummer may be attributed to the higher salioitythe
water, higher temperature and less inflow of frestew coupled with biological processes such aswmoption of
available oxygen by the organisms for respiratiod active decomposition of organic matter duringswer. And
the first year, the dissolved oxygen contents viégber compared to second year, which may perhaphib to the
increased rainfall during the first year. The trenadiced in the present study is in accordance thiehfindings of
[20, 16 & 10].

In the present study disrupts normal functioninghaf ecosystem, causing a variety of problems sisch lack of
oxygen in the water, needed for fish and shellfichsurvive. During the rainy season, the increafted of
freshwater results in the appearance of freshwaiecies. However, the majority of dry season spec@not
survive in these low salinities and migrate to kighalinity areas offshore. Salinity is extremehportant from the
standpoint of monitoring water quality. The purpadethis study has been to determine the effectirainage
system and type of land use on the load of minariient compounds derived from soil environmerd present in
water ecosystems. As water originating from raid anow is the main medium shaping soil processddransport
of minerals, particular attention has been paidadations in atmospheric precipitation during tealyzed time
period. Increased human activities over the repast are imposing a greater stress on these eeosystesulting
on changing their water quality and loss of biodsity. In the present study tidal and diurnal &tans in a large
spectrum of physico- chemical fraction was irrigdi@r this coastal environment.
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