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Abstract 

In the present study an attempt has been made on trace element analysis on various ponds connected to 

Neyyar river basin in Thiruvananthapuram District of Kerala. The study was carried out for two years i.e. 

January 2012 to December 2013. For the study period ten sites were selected and was conducted to 

determine the seasonal changes of trace elements (Cu, Cd, Cr, Fe, Mn, Zn, Co and Pb). The concentration 

of Cadmium in pond ecosystem ranges from 0.001 mg/l to 0.028 mg/l. The trace element concentrations are 

below the permissible limit in all ponds except Cadmium. The concentration of cadmium is higher in one 

pond (Thavalayilakulam). Co was not found in any of the ponds during the study period. The trace elements 

were determined by atomic Absorption Spectrophotometer, Thermo ICE-3500 series. All the data were 

analysed statically using one-way ANOVA to investigate the seasonal significant relationship in the ponds.   

Keywords: AAS, trace elements, ANOVA. 

 

1.0 Introduction 

The term ‘trace elements’ is used widely in the 

literature and has different meanings. It designates 

a group of elements that occur in natural system in 

minute concentration. The discharge of trace 

elements into aquatic ecosystem has become a 

matter of concern over a last couple of decades. 

The rapid industrialization has resulted in 

accelerating the flux of trace elements into the 

environment. Industrial effluents, agricultural 

runoff, transport, burning of fossil fuel, animal 

and human excretion, geochemical weathering 

and domestic wastes could contribute trace 

elements into the water bodies (Vermani and 

Narula, 1989). Surface waters depend mainly on 

the topography of the area, weather as well as 

seasonal conditions (Canh. and At., 2003). The 

presence of any trace elements in the ecosystem 

interferes the beneficial use of water bodies 

because of toxity (Hunter et al., 1987). 

Trace metals, industrial pollutants, in contrast 

with organic materials cannot be degraded and 

therefore accumulate in water, soil, bottom 

sediments and living organisms. Occurrence of 

toxic metals in pond, ditch and river water affect 

the lives of local people that depend upon these 

water sources for their daily requirements (Rai et 

al., 2002). Metals enter the aquatic environment 

from a variety of sources. Although most metals 

are naturally occurring through the 

biogeochemical cycle (Garret, 2000), they may 

also be added to environment through 

anthropogenic sources, including industrial and 

domestic effluents, urban runoff, landfill leachate, 
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atmospheric sources and boating activities 

(Furstner and Wittmann, 1979). The main natural 

sources of metals in waters are weathering of 

minerals.  

 

2.0 Study Area 

2.1 Materials and Methods 

The study area falls in Trivandrum district, is 

located between Southern parts of Western Ghats. 

It has distinct tropical climate. There are number 

of surface water bodies (i, e., ponds etc) both in 

the rural and urban areas of the city but 

unfortunately there is a lack of sufficient 

information of the water quality of these water 

bodies. Ten ponds including Neyyar river basin 

water was analysed during the study. The sites are 

1. Neyyar River water (N/08º37’, 

E/077º15’),2.Valiyakualam (N/08º31´483’’, 

E/077º08’748”), 3.Thopinkulam (N/08º29´081’’, 

E/077º07’889”), 4.Myparambukulam (N/08º28´ 

916’’, E/077º07’796”) ,5.Vattakulam (N/08º 

23´183’’, E/077º08’440”), 6.Choodukulam 

(N/08º23´146’’,  E/077º08’679”), 7.Ponnankulam 

(N/08º21´799’’, E/077º08’246”), 8.Thavalayil-

lakulam (N/08º20´763’’,  E/077º09’025”), 9. 

Puthukulam (N/08º20´239’’, E/077º09’475”), 

10.Puliankulam (N/08º19´951’’, E/077º 09’744”). 

 

2.2 Sampling and Analysis 

The study was carried out during the year 2012 

and 2013. The seasons and months were adopted 

as per Indian Meteorological Department, Kerala 

and were constituted as follows: Winter season 

(January- February), Pre-Monsoon season (March 

– May), Southwest Monsoon season (June-

September) and Post Monsoon season (October-

December). Samples were collected and stored 

following the Standard Methods for the 

Examination of Water and Wastewater (APHA, 

2005). The metal concentration was estimated 

using Atomic Absorption Spectrophotometer, 

Thermo ICE-3500 series. 

 

3.0 Results and Discussion 

To study the seasonal variation in heavy metals, 

ten water bodies were designated as p1, p2, p3, 

p4, p5, p6, p7, p8, p9, p10. Groups were 

compared by one factor analysis of variance 

(ANOVA). Analysis of correlation was performed 

on SPSS (version 16.0). 

 

3.1 Iron (Fe) 

In the year 2012 & 2013 the amount of iron 

concentration was found all seasons in two ponds 

(Ponnankulam & Puthukulam). Iron concentration 

is not detected in Choodukulam in any seasons. In 

post monsoon season Iron is detected in Neyyar 

River water, Valiyakualam, Thopinkulam, 

Myparambukulam, Vattakulam in both years. 

However, during post monsoon the concentration 

of iron was found maximum in Puthukulam pond 

(0.0757 mg/l) and minimum in Ponnankulam 

(0.0001mg/l) during winter season. Seasonal 

variations are shownin Table (1.0 &1.1) 
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Table 1.0 seasonal variation in the year 2012 

Winter 2012 

Pre-Mansoon 2012 

South West Mansoon 
2012 

Post Mansoon 2012 
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3.2 Manganese (Mn) 

In the year 2012 & 2013 the amount of manganese 

concentration was found all seasons in two ponds 

(Ponnankulam & Thavalayilakulam). Manganese 

concentration is not detected in Valiyakualam, 

Thopinkulam, Myparambukulam, Vattakulam, 

Choodukulam and Puliyankulam in pre-monsoon 

season (2012). However, during south west 

monsoon the concentration of manganese was 

found maximum in Valiyakualam pond (0.086 

mg/l) and minimum in Myparambukulam 

(0.0001mg/l) during winter season. Seasonal 

variations are shownin Table (1.2 &1.3) 
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Table  1.1 seasonal variations in the year 2013 

Winter 2013 

Pre-Mansoon 2013 

South West Mansoon 
2013 

Post Mansoon 2013 
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Table 1.2seasonal variation in the year 2012 

Winter 2012 

Pre-Mansoon 2012 

South West Mansoon 
2012 

Post Mansoon 2012 
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3.3 Zinc (Zn) 

Zinc is not detected in Neyyar river basin and 

Puliyankulam in any seasons. In south west 

monsoon season of 2012 &2013, zinc was 

detected in Valiyakualam, Thopinkulam, 

Myparambukulam, Vattakulam, Choodukulam, 

Ponnankulam, Thavalayillakulam and 

Puthukulam. The maximum concentration was 

detected in Valiyakualam (0.0057mg/l) and 

minimum concentration was detected in 

Myparambukulam and Thavalayillakulam 

(0.0005mg/l). Seasonal variations are shown in 

Table (1.4 &1.5). 
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Table 1.3 seasonal variations in the year 2013 

Winter 2013 

Pre-Mansoon 2013 

South West Mansoon 
2013 

Post Mansoon 2013 
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Table  1.4 seasonal variations in the year 2012  

Winter 2012 

Pre-Mansoon 2012 

South West Mansoon 
2012 

Post Mansoon 2012 
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3.4 Lead (Pb) 

Lead was detected in all the seasons in 

Puthukulam. Lead is not detected in Neyyar river 

basin and Puliyankulam. Lead was detected in 

southwest monsoon in 2012 & 2013. Lead was 

detected in post monsoon (2013). The maximum 

concentration of lead was detected in Valiyakulam 

(0.062mg/l) and minimum concentration was 

detected in Puthukulam(0.001mg/l). Seasonal 

variations are shown in Table (1.6&1.7) 
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Table 1.5seasonal variations in the year 2013 

Winter 2013 

Pre-Mansoon 2013 

South West Mansoon 
2013 

Post Mansoon 2013 
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Table 1.6 seasonal variations int he year 2012 

Winter 2012 

Pre-Mansoon 2012 

South West Mansoon 
2012 

Post Mansoon 2012 
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Table 1.7 seasonal variations in the year 2013 

Winter 2013 

Pre-Mansoon 2013 

South West Mansoon 
2013 

Post Mansoon 2013 
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3.5 Chromium (Cr) 

Chromium was detected in winter and post 

monsoon seasons in top ponds (Ponnankulam and 

Puthukulam) in 2012 & 2013. Lead was detected 

in lower concentration (0.001 & 0.002mg/l) 

However, lead was not detected in other ponds in 

any of the seasons. Seasonal variations are shown 

in Table (1.8 &1.8a) 

 

 
 

 
 

3.6 Cadmium (Cd) 

Cadmium was detected in three ponds 

(Ponnankulam, Thavalayilakulam and 

Puthukulam) in all seasons. The maximum 

concentration of cadmium was detected in 

Ponnankulam (0.028mg/l) and minimum 

concentration was detected in Puthukulam 

(0.001). Lead is not detected in other ponds in any 

of the seasons. Seasonal variations are shown in 

Table (1.9&2.0). 
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Table 1.8 seasonal variations in the year 2012  

Winter 2012 

Pre-Mansoon 2012 

South West Mansoon 
2012 

Post Mansoon 2012 

0 

0,0005 

0,001 

0,0015 

0,002 

0,0025 

1 2 3 4 5 6 7 8 9 10 

C
r 

PONDS 

Table 1.8a seasonal variations of the year 2013 

Winter 2013 

Pre-Mansoon 2013 

South West Mansoon 
2013 

Post Mansoon 2013 
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3.7 Copper (Cu) 

It was recorded that copper was detected during 

all the seasons in all samples. However, maximum 

amount of copper was detected during 

Myparambukulam (0.0314 mg/l) during south 

west monsoon and minimum concentration was 

detected during winter in Puliyankulam 

(0.0002mg/l). Seasonal variations are shown in 

Table (2.1 &2.2) 
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Table 1.9 seasonal variation of the year 2012 

Winter 2012 

Pre-Mansoon 2012 

South West Mansoon 
2012 

Post Mansoon 2012 

0 

0,005 

0,01 

0,015 

0,02 

0,025 

0,03 

1 2 3 4 5 6 7 8 9 10 

C
d

 

PONDS 

Table 2.0 seasonal variations of the year 2013 

Winter 2013 

Pre-Mansoon 2013 

South West Mansoon 
2013 

Post Mansoon 2013 
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  Table 2.1 seasonal variation in the year 2012  

Winter 2012 

Pre-Mansoon 2012 

South West Mansoon 
2012 

Post Mansoon 2012 
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1-Neyyar River water, 2-Valiyakualam 3-Thopinkulam 4-Myparambukulam.5-Vattakulam, 6-Choodukulam, 

7-Ponnankulam, 8-Thavalayillakulam, 9-Puthukulam 10-Puliankulam. P-ponds.  

 

During the study period, in southwest monsoon 

season cadmium was detected above the 

permissible limit in Ponnankulam (0.028mg/l). 

Cadmium is contributed to the surface waters 

through paints, pigments, glass enamel, 

deterioration of the galvanized pipes etc. The wear 

of studded tires has been identified as a source of 

cadmium deposited on road surfaces. It is less 

toxic to plants than Cu, similar in toxicity to Pb 

and Cr. It is equally toxic to invertebrates and 

fishes(Moore,1984). Setia et al. (1998) concluded 

that sewage water contain 4 to 10 times more cd 

content than tube well water. Lead was also 

detected above the permissible standards in 

Valiyakulam(0.062mg/l). Bordoloi et al.(2002) 

had reported the metals deposited in the sediments 

come out during heavy rainfall and flow into the 

water system. Roberto et al. (2008) had also 

reported that rainfall infiltrate the soil and 

underlying geologic formations, dissolve metals 

like Fe causing them to seep into acquifers and 

finally water system thus increasing their 

concentrations. Fe,Cu, and Zn form substantial 

part of the wastes and effluents from workshops, 

industries and markets around the ponds may have 

been carried to the ponds during the rains and 

runoff resulting in the presence of trace elements 

during monsoon season. Shivkumar and Biksham 

(1995) analyzed the industrial effluents, surface 

water and subsurface ground water for Cu content. 

The concentration of copper is within the 

permissible limits in all the samples. 

Manganese, although is not a toxic metal, it 

imparts objectionable and tenacious stains to 

laundry plumbing fixtures. It is found to occur in 

the domestic waste water. The concentration of 

manganese does not show much significant 

changes in any seasons. The trace metal 

concentration may originate from anthropogenic 

sources such as waste incineration, vehicle 

operation, combustible consumption, and 

fertilizers use ( Councell et al,2004), which likely 

come from the upper basin of the lotic systems 

that flow into the wetland. Zinc was found in eight 

ponds in south west monsoon season and there 

was not much significant variation, however, the 

ponds recorded significantly less concentration in 

south west season. Though zinc is involved in 

nucleic acid synthesis and participates in a variety 

of metabolic processes involving carbohydrates, 

lipids, proteins and nucleic acid (Mc. 

Dowell.1992), it can be toxic also when present in 

excess amount as changes in blood parameters a  

nd tissues structures have been reported on 

exposure to zinc (Gupta and Chakraborty, 1995; 

Banerjee, 1998).  
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Table 2.2 seasonal variation in the year 2013 

Winter 2013 

Pre-Mansoon 2013 

South West Mansoon 
2013 

Post Mansoon 2013 
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4.0 Conclusion 

The concentration of trace elements in different 

aquatic ecosystem depends on the geographical 

characteristic of the area, weather as well as 

seasonal conditions (Heath, 1987). The purpose of 

this study was to determine concentrations of 

selected trace elementsin the aquatic ecosystems 

connected to Neyyar River. Neyyar River are 

within the permissible limits. The city sewage 

discharge, agriculture and urban runoff and 

continous dumping of waste materials especially 

sanitary waste are affecting the water quality of 

these urban water bodies. There is considerable 

need for better understanding of these small 

impoundments so that they can be managed 

effectively. 
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