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ABSTRACT

An oxbow lake is a U-shaped body of water that fomen a wide meander from the main stem of a isveut
off, creating a free- standing body of water. Oxbdakes are Shallow open waters. They are smalldsodi standing or
gently flowing water that represent a transitiostdge between lakes and marshes. "Kanichan thar&yrthala is
considered to be the only one naturally formed " lake in Kerala. Now the pollution load of théke is high due to
anthropogenic activities. Physical and chemicapprties of water are the most important factorpoasible in shaping
the biotic communities. A shift in the desired lewé physio chemical properties affect the prodiittichain adversely
and as a result the entire aquatic productivityildmiium is disturbed. The present study identifie twater and sediment
pollution level by analysisng the different watedasediment quality parameters. The different wateameters analysed
are pH, TDS, conductivity, alkalinity, acidity, BQIZOD etc. During the present study realized thatdxbow lake at
Kanichamthura is a precious natural resource. ldhdhe ox-bow lakes are very potent biologicalhy dhus are capable
to generate better economic environment, proviggthim management practices are employed. At theept, as the lakes
are poorly managed. The lake is under threat.dtlsairgent care and protection as it is a paruohatural heritage and

should remain as specimen for the generationsrteeco
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INTRODUCTION

The origin of ox-bow lake is a complex phenomenad & this process many natural and human forces ar
involved. The genesis of the formation of lake hashas been identified as constructive, destruaivebstructive by
geomorphologists and they have attributed seven meaisons for their origin, such as.(i)Tectonidviteds (ii) land slides
(iii) glacial activity (iv) drifting activity (v)vdcanic activity (vi) solution activity and (vii) Giviatile activity. Thus
nomenclature for such lakes has originated fromddn&tates and is derived from resemblance In stwafte wooden U-
shaped collar placed around the neck of a drafnuk attached to the yoke (Hutchinson 1957) Oxbdwdabelong to
semi-natural wetlands(Zsofia Molnar.2013), which eare in South India as well. Oxbow lakes are IBhabpen waters.
They are small bodies of standing or gently flowimgter that represent a transitional stage betisders and marshes.
They vary greatly in physical and chemical compositits surface is free of vegetation except fguatic macrophytes.
Unlike lakes, the water temperature in shallow opaters is uniform, without any stratification. 8bev open waters are
usually connected to sources of groundwater andivecadditional inputs from runoff, precipitatiomch other water
bodies. Their depth is usually less than 2metrdwll@v open waters are characteristic of intermttte flooded,
permanently flooded or seasonally stable watenmegi They may dry out due to water losses fromaggepr evaporation
(Foote Leeet al. 1996). Wetlands are one of the most threatenedatalif the world. Wetlands in India, as elsewtsee

increasingly facing several anthropogenic press s, the rapidly expanding human populatiorgdascale changes in
[ ingly facing | anthropogenic p Uress, the rapidly expanding h populatiorgd le changes i
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land use/landcover, burgeoning development projetsimproper use of watersheds has all causetsiasiial decline
of wetland resources of the country. Significanssks have resulted from its conversion threats fiodustrial,
agricultural and various urban developments. These led to hydrological perturbations, pollutiomdaheir effects.
Unsustainable levels of grazing and fishing adg#sithave also resulted in degradation of wetlaHgsdrologic conditions
can directly modify or change chemical and physpalperties such as nutrient availability, degrésubstrate anoxia,
soil salinity, sediment properties and pH. Thesdiffezations of the physiochemical environment, imrt, have a direct
impact on the biotic response in the wetland (Jogsand Turner 1978). During last decade, thishserved that ground
water get polluted drastically because of incredasdan activities consequently number of casesatémborn diseases
has been seen which is a cause of health hazaakdfidnChoudhari and Jadhav, 2015).

The main problem faced by water is “pollution hias become a growing threat to human society ahdala
ecosystem in day today life.Clean water accesdas&c human right.The land disposal of solid wabtes been identified
as a source of ground water pollution.With highsignof population, the problem of pollution is yenuch higher in the
absence of scientific waste disposal system (GEsgn and Andersan,1979).Urban settlements andiggoindustrial
development,combined with rapidly increasing demgmdvater,are causing more and more water probléirety six

percent of water pollution problems in India are doi indiscriminate discharge of municipal wastésgudhary,1981).

Bioindicators are organisms, such as lichens, bémd bacteria, that are used to monitor the heafltthe
environment. Bioindicators are used to: detect gharin the natural environment, monitor for thespree of pollution
and its effect on the ecosystem in which the omganiives, monitor the progress of environmentabelgp and test

substances, like drinking water, for the preserdi@®ntaminants.
MATERIALS AND METHODS

Quality of an aquatic ecosystemis dependent orptiysico- chemical charecteristics of water and alsahe
biological diversity on the system. Physico chemjpaperties of water are the most important fastgsponsible in
shaping the biotic communities. A shift in the dedilevel of physic chemical properties affect greductivity chain
adversely and as a result the entire aquatic ptvitycequilibrium is disturbed. As mentioned inetlearlier chapters the
oxbow lakes are very complex biotope due to so ngeormorphological factors. The oxbow lake in Kaaimthura is
highly infested with aquatic weeds and are subgettemany indiscriminate interferences of humamgaiesulting in
substantial variation in their physic chemical pdjes. Surface water samples were collected froferent sites of the
lake between 9 am to 11 am on March 2015.The sampiee collected inl litre bottles for analysis @aon carried to
laboratory without delay. The parameters like terapee of water sample and pH was determined attithe of
collection. The samples for the determination of ¥&re collected separately and fixed on the spattappered BOD
bottles. The other water quality parameters werealyaed on the same day itself using standard
methods.(APHA,1998;Trivedi et al,1998;Maiti 2001¢R@Evic and Bashkin,1999). In aquatic ecosystemesstdiments
are often analysed for their physic-chemical charéstics in order to judge the effects of pollution these properties

(Trivedi &Goel,1986). The soil parameters sucha@bpH,temperature, organic carbon are determined.

The sediment samples were collected in polytherys faand soon transported to the laboratory fromsites
studied. The sediment is then dried. After dryitigg stones and other similar objects are pickedngpthe soil is ground

in a mortar, to break up the lumps. The soil imithassed through 2mm sieve. Then the soil is stdgdo different types
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of analysis. The physical and chemical charactesistf water affect the abundance,species compaostability and
productivity of the indigenous populations of adeiabrganisms. Planktons are microscopic communityplants
(phytoplankton) and animals(zooplankton)found uguéiee floating, swimming with little or no res&sice to water
currents, suspended in water, on motile or insigffity motile to overcome transport by current. ®pjankton’s occurred
as unicellular colonial or filamentous form. Theyfiiplankton’s has long been used as indicatorsatémquality. Because
of their short lifespan, plankton responds quicidyenvironmental changes Some species flourishddginly euphotic
water while others are very sensitive to organit anchemical wastes. Zooplanktons principally casgof microscopic
protozoans, rotifers, cladocerans and copepods.spheies assemblage of zooplankton also may belusefissessing
water quality. The biological methods used for aseg water quality includes collection, countingl adentification of
aquatic organisms. (APHA, 1998)

Water samples were collected from different sitethe study area on 5/2015.1litre sample waterectdld from
the sites in a well labeled and tightly cappedIbsitThe bottles were washed thoroughly and ringiglin water sample
before collecting it. Care was take not to contat@nthe water sample during the collection andspartation. The
collected samples were preserved in 4% formaldelydeght to the laboratory.1 litre water sample wascentrated to

100ml for observing the algae in live condition.
RESULT AND DISCUSSIONS

Temperature is a physical factor that alters théemeaharacteristics and considered as an impoftaror in
controlling the fluctuation of plantation and fuiocting of aquatic ecosystem. In the present ingasittn shows that the
surface water temperature of oxbow lake is uniforrall parts of the lake studied. The average serfaater temperature
of the lake is about 29°C. There is no notableat&n in the turbidity of water. The sample watemf site2 and site7 are
more turbid compared to other samples. The avenadpdity of the lake is about0.06 NTU. Suspended aolloidal
matters such as clay, silt, finely divided orgaai@ inorganic matter; plankton and other microscapganisms cause
turbidity in water. Turbidity affects light scatieg, absorption properties and aesthetic appearangavater body. In the
present investigation shows that the pH of the lakged from 5.98 to 8.44.The maximum pH value iobthfrom site 10
and minimum in site 5.The average pH of the lakabigut 6.836. Out of the 10 sites studied 4 sitékeolake water shows
pH less than 6.5. The lake showed slightly acicéod with a few variations. It reveals that the adge below 6.5 will
affects the organisms ability to maintain its dadfance. The range of electrical conductivity ie fresent study was
between 29 mScm-1 and 138.3 mScm-1.The electrmadliectivity is maximum at site 7 and minimum aesli0.The
average conductivity of the lake is about 64.91Intg/the present study high values of conductivityuld be due to high
ionic concentration, pollution status, trophic Isyesome domestic effluents and other organic mattevater (Ahluwalia,

1999; Fokmare and Musaddique, 2001). Unusual cdivitycand salinity levels are usually indicativémollution.

The high value of TDS in sight 7 may be due to tddiof domestic waste water, garbage and sewagm ¢he
natural surface water body (Verratal.,2012). Increased high concentration of TDS incredise nutrient status of water
body which was resulted into eutrophication of dguhodies (Swarnlata and Narsigharao, 1998; Siagth Mathur,
2005). The lake water shows acidic nature. theevatinged from 36 to 104mg/L. The average alkalioityhe lake is
about 61.4 mg/l. In the present study the totadlaiity ranged between 3 to40 mgl-1.And the averagalinity of the lake

water is about 21 mg/l. The lake water shows aaiditure. Hardness of water is principally due tissaf Ca++ and
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Mg++ mainly the carbonates and sulphates (Wadi&1)1l9n the present study the total hardness oéma@nged from
20mgl-1 to 47.5 mgl. The hardness of water is linghite 6 compared to other sites. Kiran (2010pregul that water can
be categorised according to degree of hardnessfa@s75 mgl-1) moderately (75-150 mgl-1) hardrch&150- 300 mgl-
1) and above 300 mgl-1 as very hard. On the bédsiembservation, the water of the present ponmars to be soft.

The surface water salinity during the period ofdgtuanged from 18 to40.37.The site 1,9 and 10 shows
comparatively higher salinity. The results of thisddlved oxygen content of the lake water rangeddren 4.2 to 6mg/L.
The average DO of the lake is about 5.15 mg/l. Dptimum value of DO for good water quality is 4-6ing
(Rao,2005).This would ensure healthy aquatic fifa water body. When the level of D.O falls beltw minimum critical
value required to ensure healthy aquatic life,didates pollution of water. The present study sholat Biological
Oxygen Demand of the samples ranged from 1.2-3shdtvs that the BOD of lake water is maximum a¢ difThe
average BOD of the lake is about 2.11 mg/l. Watay wonsider fairly pure if the BOD is only 1-3 mgMigher BOD’s
indicate pollution. It shows that the lake facinglption problems. Like the discharge of untreasedvage, barnyard run
off water, disposal of domestic wastes, dischafgeastes from industries etc. The BOD of unpolluteater is less than
1.00 mgl-1 moderately polluted water 2.00-9.00 rhgkhile heavily polluted water have BOD more thah0D mgl-1
(Adakola, 2000). The BOD in different season in pihesent study fluctuated between 1.55 and 3.26lnmgdlicating pond
status as moderately polluted. The COD value oewsample is less than 250 ppm.COD value of hitfean 250ppm is
regarded as indicative of pollution. In the pressmties the COD of the lake in between 4-142 n#gid the minimum
COD is at site 3 and maximum at site 10.The ave@@P of the lake is about 46.26.

The present study shows that that the pH of thevesd collected from the lake is about 7.43.Andvehislightly
alkaline nature. During the present study 14 algalera were identified from the study area. Thadruss to 4 taxonamic
groups.3 genera comes under Cyanophyceae or Bdea gifgae,4 genera comes under Chlorophyceae en @lgae.4 to

Bacillariophyceae or Diatoms,2 to Euglenineae.
CONCLUSIONS

During the present study it is observed that thboox lake at kanichamthura facing several anthropicge
pressures. A good portion of this Oxbow lake- Bteucture has been either encroached upon or dedjtadcs lake by the
local people..Mining and reclamation by the ceraamd clay industries are the important threat fapgdhe lake. And
The waste loading by domesticated animals, andétedeom adjacent property owners, mowing, landsegsolid waste
dumping, and domesticated animal activity. Incrdassdiment, nutrient, organic matter, metals, ppthcand other water
pollutant loadings from storm water runoff and veagtter discharges. The surface run off from agucelfields increase
the nutrient content of lake and cause algal blaach eutrophication. Introduction of the exotic péaare other important

problem faced by the lake.
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APPENDIX
Analysis of Water

Table 1

SI.No | Parameter iz Min | Max Average S.D

: 1 2 3 4 5 6 7 8 9 | 10 : :

1 Temperat | g | 5 29 29 29 29| 29| 29 24 29 29 29 29 a
ure(°C)

2 (T,\‘IJ;?J";'W 007| 01| 005| 004/ 004 005 0L 004 004 007 40001 0.06 0'222
pH 808 | 6.16| 6.12| 63 6 668 6 64 77 844 |6 448 6.836 0.9
Conductv | 454 | 63 | 77.6 73 60 | 558 13 77 5 29 49 1383 64.91°0:%3
ity (Lm) 6

5 TDS(ppm) | 26.2| 40.6| 504| 47 39| 3¢ 90 sp 28 19 19 968 441 20504

6 ﬁﬁg’/ﬁy 48 | 28 56 84 104 60| 80| 10 48 36 28 104 61.4 26.3

7 Alkalinity 5 40 22 5 5 6 10| 19 5 3 3 40 12 11.78
(mg/l)

Total

8 hardness | 225 | 35 | 225 23 23 25| 48 33 2 20 20 475 275 8.5
(mg/l)

9 (Cn:‘gl’lr)'de 19 | 10 10 10 10 10| 10 10 24 16 10 21 12.7 458

10 (Srf]‘g?l')ty 349 | 184| 184| 184| 184 184 184 144 4o 204 83| 2330 | 839

11 DO 42 | 58 6 538 55 44 58 46 48 46 42 5 155 | 07

12 BOD 32 | 16| 1.2 1.6 2 3] 14 24 2p 26 12 12 211 0.7

13 COoD 56 | 20 4 40 6 o 46| 14 50 142 4 142 466 854

Analysis of Sediments

Table 2
Sl. No Parameters Result
1 Temperature 30.5°C
2 pH 7.43
3 Conductivity 0.09 us
4 Organic carbon 14.31 mg
Analysis of Phytoplankton
Table 3
Cyanophyceae Chlorophyceae Bacillariophyceae Euglenenea
Spirulina Spirogyra Coscinodiscus
pirt . pirogy! Trachelomonas
Oscillatoria Closterium Synedra
: ) Phacus
Anabaena Cosmarium Navicula
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