Int. J. Environ. Sci. Tech,, 4 (3): 371-378, 2007
ISSN: 1735-1472
© Summer 2007, IRSEN, CEERS, I1AU

A preliminary study on the environmental condition of the
coral reef habitat

L2*T Karuppanapandian; **T. Karuppudurai ; *A. K. Kumaraguru

ICentre for Marine and Coastal Studies, School of Energy, Environment and Natural Resources, Madurai Kamaraj
University, Madurai - 625 021, India

Department of Plant Sciences,Centre of Potential in Genomic Sciences, School of Biological Sciences, Madurai Kamaraj
University, Madurai-625 021, India

®Department of Animal Behaviour and Physiology, Centre of Potential in Genomic Sciences, School of Biological Sciences,
Madurai Kamaraj University, Madurai-625 021, India

Received 25 June 2006; revised 26 December 2006; accepted 25 March 2007;

available online 20 June 2007

ABSTRACT: The present investigation was carried in coral reef areas of Palk Bay, Madapam. Pak Bay corals were
found disturbed by human beings due to oil pollution, waste discharge from processing units and discharge of domestic
household wastes from the nearby Mandapam town. Environmental conditions of the cora reef habitat in the Palk
Bay, Mandapam was analyzed for a period of six months at fortnightly intervals for March to August 2001 on the coral
reef areas. Temperature, pH, Dissolved Oxygen (DO), Biologica Oxygen Demand (BOD) and Total Organic Carbon
(TOC) were analyzed at five different stations of Palk Bay, Madapam. The maximum mean values of temperature, pH,
DO, BOD and TOC for the four experimental and control stations were 32.6°C, 8.7, 7.02ppm, 8.29ppm and 2.13%
and 31.5°C, 8.3, 7.98ppm, 5.71ppm and 0.48% respectively. The sampling stations were selected on the basis of their

importance.
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INTRODUCTION

Corals are one of the most significant symbiotic
asociationsin animal kingdom in which partnership
between tiny unicdlular agaeand variousmarineanimas
together enabletheformation of coral reefs (Gopinatha
Pillai, 1969). Cora saremade up of calcareous skeletons
of millionsof tiny marineorganisms Thelower organiams
lay down calcium, so that the reef growth beneath the
cdl layers buildsthe coralscontinuoudy over hundreds
of thousands of years. Corals belong to the phylum
Colenterata or Cnidaria (Sethi and Igbal, 1998). The
annual growth of corals is very slow. Based on
environmental conditions, they may increasein sizefrom
afew mm to 5 cm every year. Fresh corals have grown
over 30 cm within Tuticorin harbor wherethebreskwaters
had only recently been constructed (Imtiazkhan, 1999).
Corals are some of the most valuable and spectacular
places on earth covering less than 1% of the planet’s
surface. Cora reefs are associated with mangroves,
seagrass and other world’s most biologically diverse
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marineecosystems. Coralsmainly growinwarm tropical
areas (70°F-85°F) with shallow and clean waters and
such conditionsare suitablefor symbiotic algaeto grow
as they can receive sunlight through water above for
photosynthesis. Since corals do not grow beyond 150
feet (Mahadevan and Nagappannayer, 1972) even minor
pollutants can present the sea and prevent sun light
reaching the seabed and there by alter growth of corals.
Coral reefs are extremely sensitive to changes in the
environment. Even dight changesin the reef environment
may havedetrimental effectson thehealth of entirecora
colonies. These changes may be due to a variety of
factors, but they generally fall within two categories
viz., natural disturbances and anthropogenic
disturbances have been linked to vast majority of
decreasesin coral cover and general health, when coral
reefs and humans occur together (Wilkinson and
Buddemeier, 1994). One quarter of the marine fishes
originate form the coral reef areas. Coral reefs provide
shelter and breeding grounds for fishes of al kinds
including agrest variety of ornamental fishes of export
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value (GopinathaPillai, 1969). A number of patch reefs
are also found closer to the shore in Palk Bay and isa
base for fishery resourcesin thisregion. Palk Bay has
lagoonswith depthsranging from 1 to 2 meter but they
are generally devoid of corals except for a single reef
(Patterson and Ayyakannu, 1996). Coral reefsact asone
of themajor food reservairsin the ocean. Although they
cover only about 0.2% of the ocean, coral reefsprovide
habitats from about 10% of the fish caught for human
consumption, and they are spawning groundsfor 15%
of theworld’ sfish catch (Mohiuddin, 1999). Palk Bay is
known for itsrich variety of marine life such as fish
resources, and hence the water quality of Palk Bay has
been afocal point in recent times. Theexport of seafood
in recent times had becomemore profitabl eand thislead
to the opening of a number of seafood-processing units
near coastal areas. Dumping of untreated effluentsfrom
such industries hascaused pol lution problemsin coastal
waters and coral reefs. Other anthropogenic activities
around Palk Bay, particularlyin Mandapam region, also
have been exerting considerable stress on the aquatic
and reef environment. The sewage waters of coastal
towns bordering the Palk Bay arealsoreleased into the
seawithout any treatment. Therefore, there appearsto
be a constant threat to the coral reefs and fishery
resources in the Palk Bay. Therefore, this present
investigation was attempted to assess theenvironmental
condition of the coral reef habitat of Palk Bay,

Mandapam.

MATERIALSAND METHODS

Palk Bay islocated on thenorthern sideof Mandapam
(Long. 79° 09' Eand Lat. 09° 16' N) acoastal town onthe
southeast coast of Indiaon asmall peninsular extension
of themainlandleadingto Rameswaram (Long. 79° 09 E
andLat. 09° 17'N). Coral reefsarelying in an east-west
direction along the mainland at Mandapam and
Rameswaram idand extending from longitude 70° 08' E
to79° 20' E09° 17' N latitude. Thereef isdiscontinuous
at the Pamban visduct. Five sampling stations were
selectedin the Palk Bay region of Mandapam (Fig. 1). A
hand held GPS (Global Positioning System) GARMIN
MODEL 12XL was used to identify and locate the
sampling gations. Thefirst sampling stati on wasl ocated
nearly 300 meter away from the Pamban over Bridge
(Lat. 09° 19' 32.7" N andLong. 79° 11' 56.6" E). This
station was known to be disturbed by Monsoon winds
caused by southwest monsoon affecting the Gulf of
Mannar. The second sampling station was nearly 275
metersaway from the Bison house (Lat. 09° 19'18.35" N

andLong. 79° 11' 24.2" E). Thethird sampling station
was located nearly 300 meters away from the sea-food
processingunit (Lat. 09° 19' 33.1” N and Long. 79° 10
28.9” E) inthePalk bay. Thefourth sampling station was
located 250 metersaway from CMFRI fish form (Lat. 09°
19'37.3" NandLong. 79° 10' 20.5” E) inthe Palk Bay
region of Mandapam. Thefifth sampling station sdected
in the present study was the control point and was
located in theopen sea(Lat. 09° 19 54.3” N and Long.
79° 07" 20.1" E) oppositeto thevillage vedhalai. This
station was observed to befreefrom all sorts of pollution
including domestic sewage, sea food-processing unit
effluents and other wastes in the Palk Bay region of
Mandapam. Therefore, it was considered as control
station to compare thewater quality of al the other four
stationscalled experimental stations. Water sampleswere
collected at fortnightly intervals during the period of
March to August 2001 in Palk Bay, Mandapam. The
sampl eswere collected during the morning hoursfrom
each station. Thewater samplescollectedin Pyrex flasks
of 5 L capacity which wastightly corked and triplicates
werecollected from each station. Thewater temperature
was noted at the dte it sdf and the collected samples
were sealed and carefully arranged in an ice-box and
immediately brought to the laboratory. Great care was
taken to guard these samples against undue shaking
and exposureto atmosphere during transport. Thewater
samples were stored in a refrigerator until further
processng and analysis for various phys co-chemical
parameters viz., hydrogen ion concentration (pH),
Dissolved Oxygen (DO), Biological Oxygen Demand
(BOD) and Total Organic Carbon (TOC). pH valueswere
measured using Beckman pH meter. DO, BOD and TOC
analysis of water were based on the standard methods
for the examination of water and waste water, published
jointly by American Public Heath Association (APHA)
and Water Pallution Control Federation (WPCF). They
were considered significant in deciding the
environmental conditions of the coral reef habitat. All
the parameters were analyzed using standard methods
(APHA, 1992). Dataon all parameters were analyzed
satistically usng mean, sandard deviation and analysis
of variance (ANOVA).

RESULTS

Themean valuesof dl the physicochemical parameters
were presented in Fig. 2A-E. The observed values of
temperature showed only a narrow fluctuation among
all the stations including the control station. The
temperaturerangebetween 29.4+0.29°Ct032.6+0.31°C.
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The minimum temperature of 29.4 + 0.29°C was
recorded in station-1in thel half of March 2001 at the
same time the control station had a minimum
temperature of 29.1 + 0.42°C in the | half of March
2001 and the maximum mean temperature of 32.6 +
0.31°C was noted in station-3 in the Il half of May
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2001 and amaximum temperature of 31.5 + 0.52°C was
recorded in the control station in the Il half of May
2001 (Fig. 2A). ANOVA indicated that the mean
temperature values of the four experimental stations
were significantly higher than that of the control
station (F 4, 59: 3.195, P<0.05).
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Fg. 2: Physico-chemical parameters of Palk Bay, Mandapam sea water samples on coral reef
areas were collected from March to August 2001

The pH valuefluctuated between 7.9+ 0.11t08.7 +
0.20. The minimum mean pH of 7.9+ 0.11 wasrecorded
in gtation-3 in the Il half of August 2001 and at the
control station minimum mean pH of 7.7 + 0.12 was
observed inthe Il half of August 2001. The maxi mum
pH of 8.7 £ 0.20 wasnoted in station-3inthe Il half of
May 2001 at the same time the control station had a
maximum pH of 8.3+ 0.14in thell half of May 2001
(Fig. 2B). ANOVA indicated that the pH values of al
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thefour experimental stationswere significantly higher
than that of the control station (F 4, 59: 6.264, P<0.05).
In the present study area, the amount of DO ranged
between 4.75 + 0.06 ppm to 7.02 + 0.04 ppm. Among the
all thestations, thelowest mean DO wasof 4.75 +0.06
ppm wasrecorded in station-1 inthe Il half of August
2001 and at the control station the minimum DO of 6.35
+0.10ppmin thell half of May 2001.
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The highest mean DO of 7.02 + 0.04 ppm was
recorded in station 4 in the Il half of May 2001 and
maximum mean DO of 7.98 + 0.06 ppm was observed in
control station in the | half of March 2001 (Fig. 2C).
ANOVA indicated that in all the four experimental
stations, the mean DO valueswere significantly lower
compared tothat of the control station (F 4, 59: 13.508,
P<0.05). The BOD ranged between 5.54 + 0.0.54 ppmto
8.29+ 0.09 ppm. Theminimum BOD valueof 554+ 0.54
ppm was observed in station 5 in the | half of March
2001 and the control station had minimum mean BOD
of 5.00 + 0.06 ppm in the | half of March 2001. The
maximum BOD of 8.29 + 0.09 ppm was recorded in
gtation 3in thell half of May 2001 and the maximum
mean BOD value of 5.71 + 0.08 ppm was observed in
thecontra stationinthell half of May 2001 (Fig. 2D).
ANOVA indicated that in all the four experimental
stations, the mean BOD values were significantly
higher than that of the control station (F 4, 59: 23.336,
P<0.05). Themean TOC valuesranged between 0.85+
0.04%1t0 2.13 + 0.02%. The minimum TOC of 0.85+
0.04% wasrecorded in station-1in thel half of March
2001 and the contral station had minimum TOC of 0.35
+0.03%inthel half of March 2001. Themaximum mean
TOCof 2.13+0.02% wasnoted in station-3in thel half
of July 2001 and the maximum mean TOC of 0.48 +
0.05% was recorded in thecontrol stationinthel half
of August 2001 (Fig. 2E). ANOVA indicated that in all
the four experimental stations the mean TOC values
weresd gnificantly higher than that of the control station
(F4,59: 97.077, P<0.05). Regress on analysisshowed
asignificant positive correlation between temperature
and pH (r =0.76, n =60, P<0.001, y = 0.2358x + 0.9067),
temperatureand BOD (r = 0.57, n =60, P<0.001, y =
0.7514x - 16.769), and temperatureand TOC (r = 0.20,n
=60, P<0.001, y =0.2671x - 7.0566). On the other hand
temperatureand DO showed anegativecorreation (r =
0.68,n=60, P<0.001, y =-0.7191x + 28.537) (Fig. 3A-D).

DISCUSSION AND CONCLUSION

Mathew and Gopukumar (1986) had reported
maximum surface water temperature value 31.0°C was
regigeredin theApril in Minicoy Idand, Lakshadweep.
Compared to thefindings of Mathew and Gopukumar
(1986) maximum temperature observed in the present
study was higher. Rao and Val saraj (1984) had reported
maximum pH values 7.6 and 8.4 in the month of April
and May respectively in the Bay of Bengal. When
compared to the above findings the values in the

present study were high. The higher concentration of
pH value may be due to biological activities besides
the addition of chemical substrates (Mogal, 1996).
Krishnapillai, et al. (1986) had reported maximum DO
of 6.04 mg/L in the surface water during November
1979 in the Palk Bay region. Radhakrishna and
Krishnapillai (1978) observed maximum DO of 5.17 mg/
L in the shelf waters off Bombay. Compared to these
findings, low values of DO werenoticed in the present
study. In the present study, DO level was very low in
station 4 and station 2 because these stations were
found more polluted compared to the control station.
Shaosai and Shilai (1998) had reported maximum BOD
of 6.98 mg/L in Dingi Bay, China. The maximum BOD
value observed in the present study was 8.29 + 0.09
ppmin station-3in thell half of May. When compared
tothefindings of Shaosai and Shilai (1998) thevalues
seen in the present study was high. The high BOD
load of sewage can produce high algal biomassin 10-
12 days period and the conversion coefficient would
be0.95i.e., 1 kg of BOD can produce 950 g of algae.
Thealgaewould prevent the sunlight entering the sea,
whichwill automatical ly affect thegrowth of coral reefs
(Chandraprakash and Reddy, 1999). The higher BOD
values indicate entry of organicwaste in thesea. It is
an alarming condition in near future and hence
prevention in needed to disposing wastein to the sea.
Buscail, et al. (1999) had reported minimum TOC of
0.9 % in surface sediments of the Gulf of Andrew, in
the South Mediterranean seaof Algeria. In the present
investigation TOC values were similar to these
observations. Olsson and Anderson (1997) had reported
minimum TOC of 0.35 % in the Siberian Shelf Sea.
Giordano, et al. (1999) had reported TOC valueof 0.34
+ 0.20 % in Terranova Bay, Antartica. In the present
study, TOC values were higher than those findings of
Olasson and Anderson (1997) and Giordano et al.
(1999). It could be concluded from the present study,
that all the sampling stationswere polluted compared
tothe control station. The TOC |oad was probably due
to addition of sewage water from near by Mandapam
town, and effluents discharged from seafood
processing unit. The present study on the quality of
seawater along coral reefs of the Palk Bay, Mandapam
coasts showed that many areas are highly polluted
duetothe disposal of sewageor oil and also duetothe
carel essnessof man in keeping the environment clean.
The problem is severe in the sewage disposal site,
affecting not only the quality of seawater and theflora
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and faunainhabiting there nut also the health of the
residents living in the seashore area. In view of the
expected increasein industrialization and urbanization
in Palk Bay, Mandapam region during the next decade
or so, it is important to formulate pollution control
policies that take into account the need to find the
source of origin and regulate discharges of
contaminants into the coastal waters. Various lawsto
control aquatic pollution have to be formulated and
should be enforced. The control measures should
include the formulations of standards and criteria,
effluent treatment, monitoring and environmental
training. It isalsoimportant that emphasis should be
placed on the need to minimize waste generations.
Sewage treatment plants should be set up in healthy
affected areaswhich will minimizethe changes of the
quality of seawater when it is mixed with theinflow of
sawage water. The results of present study indicated
that coral reefs could be affected by temperature. If the
temperature goesbeyond the optimum level then it will
affect the coral reefsand sometimesit will lead to coral
bleaching. Sewage water and other pollutants should
be treated properly before released; otherwise, it will
lead to destruction of marine organisms particularly
coral reefs. We have to conserve coral reefs, because
the entire marinefishery dependson coral reefs.
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