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Heavy Metal Accumulation in Veli Lake
Sediments - Kerala Coast of India
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Department of Aquatic Biology & Fisheries, University of Kerala, Kariavattom, Trivandrum-695581, India

ABSTRACT

Organisms inhabiting in water require little amount of trace elements. At finest level
they are favorable and further than that edge it affected the ecosystem. Continuous
dumping of impurities like heavy metals from various supplies in significant quantities
are constantly discharged into the rivers reaches estuaries and oceans. For the reason
of this unwanted human liberation oceanic biosphere is recognized to hold heaviness
of heavy metals. For most of the heavy metals estuarine sediments form the ultimate
catch. The metals entering the system through various sources may associate with the
sediment particles either by absorption are gradually sink with sediment or they may get
released when mixed with marine water due to altered physico-chemical environment.
Veli Lake is polluted by different means which is situated in the south west coast
of India (Kerala). The additional quantities of heavy metals come from agricultural,
industrial and domestic wastes. Hence sediments are indicators of the quality of
overlying water, for the present study five different heavy metals were analyzed from
the sediments of Veli Lake. Monthly collection of sediments and analysis were carried
out for a period of one year (April-2017 to March-2018). The five metals analyzed were
copper, lead, manganese, nickel and zinc. Low levels of copper were observed in all the
stations while comparing other metals. The seasonal variations were also noted for all
the five metals and discussed.

INTRODUCTION

Pollution of an aquatic system in general is classified into two, one type is
pollution by the poisonous substances like heavy metals or pesticides and the other
type is pollution by the nutrients or organic materials. The former is responsible
for the toxic effect. The final results in both the cases lead to deterioration of water
quality; intern seriously threatens the survivability of the existing flora and fauna
[1]. Sediments can play an important role in estuarine ecosystems by buffering the
environment. The sediments showed wide geographic variability in their metal
content, complexion, sorption and biochemical transformation [2].

Heavy metals are potentially hazardous particularly in estuaries and near shore
water [3]. Knowledge of elemental fluxes from rivers to the oceans is essential
for calculating their possible sinks and sources. The trace metals are found to be
absorbed into clay particles due to their high surface area to volume ratio and
surface charges [4]. When concentration of metals exceeds the acceptable limit, it
creates environmental hazards. Many aquatic organisms are known to accumulate
and concentrate metal at relatively higher concentration than the surrounding
environment [5].

STUDY SITE

The Veli Lake is the smallest among the backwaters of Kerala. It is situated 8 km
North West of Trivandrum city at 8° 28’ Nlatitude and 76° 57’ Elongitude. The system
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widens from the bar mouth to the eastern part and is 2km
long and 0.3 km broad. It is connected to the Kadinamkulam
backwater through Parvathiputhanar canal. On the southern
side it is connected with the Chackai canal and Aakulam
Lake. The three stations selected for the present study are
Valiyaveli, Madavapuram and Pozhikara.

MATERIAL AND METHODS

Sampling of sediments was done during the fresh hours
monthly for a period of 12 months from April 2017 to March
2018.

Heavy metals of the sediment were measured by the
method of Ahmad et al [1]. The oven dried and grained
samples were measured and digested with a combination of
concentrated nitric acid and perchloric acid in the ratio of
5:1. The digested samples were washed with distilled water
and centrifuged as 3000 rpm for 5 minutes. The made up
solutions were transferred to polythene bottles and analyzed
the metals in atomic absorption spectrophotometer (GBC
932 AA).

RESULTS

The copper content of stationiranged from 8.1png/gin July
to 15.11g/g in November with the mean value of 12.02pg/g.
In station 2 the mean copper in sediment was 12.39ug/g
which ranged from 8.4pg/g in July to 17.211g/g in November.
In station 3 the copper content ranged from 8.2pg/g in July
to 15.18pg/g in November with the mean value of 12.13pug/g
(Figures 1,6). The lead content of station 1 sediment ranged
from 30.1pg/g in April to 96.51g/g in March with the mean
value of 61.52pg/g. In station 2 the mean lead content was
57.41g/g ranged between 20.6pg/g in April and 89.6pg/g in
August. In station 3 the mean lead content was 52.86nug/g
which ranged from 15.8pg/g in may to 82.7ug/g in January
(Figures 2,7).

The manganese content of station 1 sediment ranged
from 27.7pg/g in April to 80.9pg/g in March with the mean
value of 60.75pg/g. In station 2 the mean manganese
content was 62.7811g/g ranged between 32.4ng/g in April and
77.70ug/g in July. In station 3 the mean manganese content
was 60.211g/g that ranged from 30.6pg/g in April to 76.51g/g
in July (Figures 3,8).

In station 1 the mean nickel was 60.26g/g which ranged
between 54pg/g in August and 70.51g/g in April. In station 2
the mean nickel was 63.28g/g which ranged from 54.6ug/g
in August to 80.2pg/g in April. In station 3 the mean nickel
was 62.551g/g that ranged from 55.2png/g in September to
70.711g/g in April (Figures 4,9).

The zinc content of station 1 ranged between 51.7pg/g in
July and 85.7pg/g in April with the mean value of 63.83ng/g.
In station 2 the mean zinc was 63.41ng/g which ranged from
50.1ug/g in July to 83.7pg/g in April. In station 3 the mean
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Figure 1 Pie diagram showing mean stationwise distribution of copper
(ug.g-1) in Veli backwaters.
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Figure 2 Pie diagram showing mean stationwise distribution of lead (ug.g-1)
in Veli backwaters.
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Figure 3 Pie diagram showing mean stationwise distribution of manganese
(ug.g-1) in Veli backwaters.
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Figure 4 Pie diagram showing mean stationwise distribution of nickel (ug.g-
1) in Veli backwaters.

zinc content was 61.28ug/g which ranged from 55.21g/g in
July to 78.6ug/g in April (Figures 5,10). Figure 11 depicted the
entire view of the trace metals analyzed and showed the level
of each heavy metal.

DISCUSSION

The differences in metal deposition in sediments were
explained onthebasisoftextural features of thesediment. The
finer particles contain more metal than the coarse particles
[6-8]. A biologically important and widely distributed
metal occurring in low concentrations is copper [9]. In the
present study low concentration of copper was due to the
lack of copper discharging industries in the surrounding
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Figure 5 Pie diagram showing mean stationwise distribution of zinc (ug.g-1)
in Veli backwaters.
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Figure 6 Line graph showing monthly distribution of copper (ug.g-1) in Veli
backwater.
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Figure 7 Line graph showing monthly distribution of lead (ug.g-1) in Veli
backwater.
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Figure 8 Line graph showing monthly distribution of manganese (ug.g-1) in
Veli backwater.

area. The station wise copper distribution showed a clear
pattern of seasonal distribution [8]. In general, monsoon
season showed the lowest and the pre monsoon with
highest concentration. However in the present study highest
concentration in post monsoon (Figure 6,7) reported more
copper during estuarine mixing and the seasonal variation
depends on the location of the station.

The periodical decline of copper may be due to the
remobilization from shelf sediments and subsequent
diffusioninto the overlying waters and release of copper from
organisms during degradation decay and their involvement
in biogeochemical cycles [10]. Lead is a toxic element and its
increased concentration is due to the discharge of industrial
wastes. In the present study irregular pattern of distribution
was noticed in different seasons (Figure 7). External input of
lead in the estuary resulted in the increase of their particulate
and dissolved concentrations [11]. Grace [6] stated that the
increase in lead may be due to the high amount of metal
carried into the estuary through river discharge during
heavy rain.

Soil manganese acts as a mineralizing agent for organic
matter productivity [12]. The minimum concentration was
recorded in pre monsoon and the maximum concentration
in monsoon and post monsoon seasons [Figure 8]. This may
be due to the heavy runoff and absorption during monsoon
months [13]. Large inputs of dissolved manganese were
attributed to reductive solubility and diffusion from the
sediment water interface. Excess particulate manganese
concentrations in the sediments were due to the oxidation
of dissolved manganese [14]. The particulate metal
concentrations of nickel were inversely related to salinity
although the relationship was less pronounced at times
of high fluvial inputs and increased tidal amplitude [15]. A
regular pattern of seasonal distribution was noticed in nickel
distribution. Maximum concentration in pre-monsoon was
due to adsorption and less concentration in monsoon was
due to leaching and desorption [16,17] from the sediments
(Figure 9).

High concentrations of zinc were noticed during
premonsoon due to the deposition of zinc to adsorption. Low
concentration was seen during monsoon months by leaching
from the sediments [Figure 10]. Moreover flocculation and
coagulation of the sediments lead to increased concentration
since phytoplankton is known to concentrate large amounts
of Zn; it is possible that diatoms can play an important
role in biogeochemical cycling [16,18-20] suggested that
higher levels of zinc may be due to more discharge of zinc
containing fertilizers.
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Figure 9 Line graph showing monthly distribution of nickel (ug.g-1) in Vel
backwater.
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Figure 10 Line graph showing monthly distribution of zinc (ug.g-1) in Veli
backwater.
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Figure 11 Mean metal distribution in Veli Lake (ug.g-1).

Due to the constant turbulent nature of water by wave
action, near shore environment becomes more oxygenated
which in turn increases the deposition of precipitate
along with adsorption of different elements [19]. When
comparing estuarine and near shore environments the
slight reduction of concentration of these elements in the
estuarine environment is due to the fact that desorption of
heavy metals from the surface because of the development
of a reducing condition of the sediment water interface
along with a high pH [21]. The distribution of heavy metals
observed from the present study reflects the presence of
these metals in the waste discharges into the estuary and
seasonal fluctuation of the environment.
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