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ABSTRACT

The presence of microplastic has reported in the pellets of various water birds across the world but
little information were available on plastic ingestion of fresh water birds in India. The Common
Kingfisher (Alcedo atthis) pellets were collected along the wetlands of Noyyal River. In total, 50
regurgitated pellets were examined between September, 2021 to March, 2022. The putative plastic
elements were detected from visual examination followed by µ-FTIR and SEM-EDS. There are two
types of polymers namely polyethylene fibers and polypropylene fibers were detected from 13
regurgitated pellets. This was the first reconnaissance study examined the presence of micro plastic
fragments in regurgitated pellets of the Common Kingfisher in the Southern India (Fig. 1). This
is an important document to understand the impact of microplastic pollution in food web of fresh
water ecosystem.
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INTRODUCTION

Plastics including microplastic are now ubiquitous
in our natural environment and the micro plastics
with less than a millimeter in length originates from
commercial product development.  Since the early
1950s, the production and consumption of plastic
items have increased substantially due to global
industrialization and modernization (Geyer et al.,
2017; MacLeod et al., 2021). Approximately, 8.3
million metric tons of virgin plastic were produced
up to 2017, and 12 billion tons of plastic wastes are
expected to be found in the natural environment by
2050 (Geyer et al., 2015). An Asian country like India
is a home for plastic production used for various
domestic and industrial purposes and the large
quantities of plastic wastes enter into the
environment and mainly into the ocean and fresh
water ecosystem and these plastics cause a well-
known environmental problem (Bergmann et al.,
2017). The presence and occurrence of microplastics
has been reported in the freshwater ecosystem

worldwide (Dris et al., 2018; Lahens et al., 2018; Mani
et al., 2016).These micro-plastic contaminants can
originate from both primary sources such as micro-
beads in facial cleansers and plastic resin for
commercial use (Eriksen et al., 2014; Gregory, 1996),
and secondary sources through the breakdown of
larger plastic items, common sources of secondary
micro-plastics are synthetic fibers from washing
clothes mainly made of polyester or acrylic, which
are then discharged in high concentration in
household effluent (Browne et al., 2007, 2011). These
characteristic features of micro plastics can pass
through filtration systems and easily accumulated in
the pond, rivers and oceans, these microplastics can
be ingested by fresh water organisms.  Even though
microplastics has been discovered in remote areas
such as Polar Regions (Bessa et al., 2019), Mount
Everest (Napper et al., 2020) and the Mariana Trench
(Jamieson et al., 2019). Microplastic can cause a
threat to environment (Amelineau et al., 2016; Nabi
et al., 2019) and health hazards to various organisms
(Cole et al., 2013; Bessa et al., 2018; Nelms et al., 2019)
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and leads to easily enter into the food chain causing
potential threats to biodiversity and ecosystems
(Karami et al., 2016; Dawson et al., 2018; Zhu et al.,
2018). Bio-accumulation of the microplastic wastes
was becoming an emerging threat for environmental
pollution (Rochman et al., 2014; Wilcox et al., 2015;
Zhu et al., 2019). The birds are high mobile
vertebrates that are widely distributed in various
habitats worldwide, from equator to polar areas,
and from oceans and fresh water to high plateau,
and considered as  eco-indicators and become
important members of many ecosystems  (Orme et
al., 2005) and  birds have a high metabolic rate as
compared to other animals (McNab, 2009), they
have better antioxidant capacity (Costantini, 2008),
long life span (Munshi-South and Wilkinson, 2010)
efficient digestive system (Caviedes-Vidal et al.,
2007). In addition, birds are believed to be highly
sensitive to external environmental conditions, and
therefore, could be easily used for monitor
environmental changes (Carral-Murrieta et al., 2020;
Li et al., 2021; Nabi et al., 2021). The study is
important to monitor the presence of microplastic in
the entire freshwater ecosystem and its food web by
selecting fish eating birds as model organism for this
study because this might represent a potential
problem for continental fresh water bird
conservation. Furthermore, the implications of the
presence of microplastic on fauna in freshwater
system are still little known in India.

Study Area

The Vellalore Lake is situated between Lat
10°58’19.91’’N, Long 77°00’24.36’’E in Coimbatore

(Map. 1). The Lake is spread 95 acres of the wetland
water from Noyyal rivers fills up Chitirai Savadi
Check Dam, Coimbatore Check Dam, Kuruchi
Check Dam and Vellalore Check Dam. Water
reaches Vellalore Check Dam only after the above
said dams are filled. The Noyyal River flows
through Coimbatore, Tirupur, Karur and Trichy
districts before joining the Cauvery River at
Kodumudi in Erode district.  The commercial fishes
are Catla, Rohu and Tilapia being reared and
cultivated from the Vellalore Lake.  Nearly 900
tonnes of city wastes such as vegetable wastes
followed by plastic waste, e-waste and meat wastes
being generated from Coimbatore city dumped near
the Vellalore Lake. This dump yards are located very
near to bank of the Noyyal River and wetlands. A
proportion of house hold wastes also dumped
directly into the wetland by local residents on the
river bank. The wetland bird species facing high
degree of threats due to anthropological threats and
many of the wetland birds are listed as threatened
category by International Union for Conservation of
Nature (IUCN) in India.

MATERIALS AND METHODS

Sample Collection

The samplings of a total of 50 kingfisher ’s pellets
were collected along roosting places of piscivorous
birds along the wetland between September, 2021 to
March, 2022

Sample Preparation and Microplastic Extraction

Winkler et al., (2020) method was followed for this

Map. 1. Vellalore Lake
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study.  The common kingfisher pellets were
carefully visually inspected for the presence of
potential plastic items under a stereomicroscope
(wildM3B Heerbrugg Switcherland, 6.4 x to 40 x)
with a detection limit of 40 µm for particle and
fragments. Maximum number of fibers had a
thickness with  40 µm and imaging software Fiji
was used to capture images from stereo microscope.
The putative items were transferred into small glass
vials stored until analysis of their polymeric
composition by µ-FTIR (Fourier transform infrared
spectroscopy). The detection and identification limit
with regards to particle size for the applied µ-FTIR
instrument was 10 µm. The SEM-EDS (Scanning
Electron Microscopy (SEM) and Energy Dispersive
X-ray Spectroscopy (EDS)) an analytical high-
resolution technique was used to determine the
occurrence of even smaller plastic items. Out of all
pellet material, we chose ten pellets from different
transects representing in Vellalore Lake.  The
material was placed in a beaker and underwent a
density separation in 100 ml of saturated Sodium
Chloride solution for 24 hours to settle parts of the
prey such as bone and float microplastic items.
Subsequently the supernatant was filtered with an
in-house manufacturer’s gas filtration apparatus on
silver membrane filters (sterlitech, 0.8- µm pore size,
13-mm diameter, filters area of 19.6 mm). The filters
were dried for 48 h in glass desiccators and stores
until analysis with SEM for SEM-EDS analysis, high
resolution images of the filtered material on the
silver filter will be taken. Polymer particles of fibers
will be identified by their elemental composition
signatures.

RESULTS

There are 50 pellets were collected from the Vellalore
lake in Coimbatore district of Tamil Nadu. The
elemental analysis by SEM-EDS performed on a
subset from the pellet material out of 50 samples, 13
samples showed the presence of microplastic
revealed two fibers with a C:O ratio corresponding
to that of Polyethylene Terephthalate (PET) and 2
fibers with the elemental composition of 100%
carbon indicating polyolefin composition from in
total 15 different pellets (Fig. 4 and 5). These pellets
were carefully examined under the microscope and
the suspected putative plastic items were carefully
removed from the pellets. Then these collected
particles were analyzed with FTIR and derived
result. The FTIR values were showed that the

presence of two types of polymers such as
polyethylene fiber (Graph 2 & Fig. 3) and
polypropylene fiber (Graph 1 & Fig. 2).  The
detected microplastics were mainly fibers of very
small size also different size with a mean length of
1.16 ± 1.22-mm standard deviation, ranging from a
length of 60 m to 2.86 mm. While the presence of

Fig. 1. Regurgitated pellets of Common Kingfisher

Fig. 2. Microscopic image of visually identified
microplastics in pellets of Kingfisher and
respective µ-FTIR spectra (red) with matches to
reference to polymer from the library (blue).

Graph. 1. Polypropylene with a match of 89%.
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the kingfisher was confirmed throughout the whole
watercourse of the lake (visual observations and
response to bird call). Considering the geographical
distribution of pellets which included plastic items
no strong spatial variation (for example, an increase
of microplastic in pellets over the length of the
Noyyal River). Following the watercourse, the first
occurrence of plastic items in pellets was discovered
starting point in the Vellalore Lake of a potential
primary input source: a large waste water treatment
plant (WWTP) with a population equivalent > 3, 00,
000 that discards its effluent into the Noyyal River.
Moreover, microplastic fibers were detected in two
procedural blanks analyzed by SEM-EDS hence,
airborne contamination during sampling in the field
and analysis in the lab was efficiently minimized.

DISCUSSION

There are vast studies available on marine
microplastics but few studies investigate on
microplastic in fresh water context. Numerous
studies are available on the presence of microplastics

in the marine biota but little information only is
available on investigation of microplastics in
freshwater context.  Microplastic fibers are often
more abundant items in water (Campanale et al.,
2019; Kay et al., 2018; Mani et al., 2016) but also in
fish (Collard et al., 2015) and reported in surface
water of lake (Dris et al., 2018). The fibers of
microplastic have been detected in the surface water
of the Vellalore Lake in Coimbatore City of Tamil
Nadu in India.  Among 13 out of 50 pellets (26%)
were contaminated by microplastics.  The important
source of fibers is from the breakdown of textile in

Fig. 3. Microscopic image of visually identified
microplastics in pellets of Kingfisher and
respective µ-FTIR spectra (red) with matches to
reference to polymer from the library (blue).
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Graph. 2. Polyethylene with a match of 88.5%

Fig. 4. SEM images and respective EDS spectra with
elemental qualitative data of analyzed
Polypropylene fibers from filtered extracts of
pellets of Common Kingfisher.

Fig. 5. SEM images and respective EDS spectra with
elemental qualitative data of analyzed
Polyethylene fibers from filtered extracts of
pellets of Common Kingfisher.
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washing machines entering the lake through the
effluent of waste water treatment plants (Kay et al.,
2018). Therefore, fibers predominant form of
microplastic found in digestive track of fish (Collard
et al., 2015), which one of the main genera of
fingerlings composing of the kingfisher from the
Vellalore lake. The juvenile stage of Barbus fish
species is exposed to fibers as they inhabit shallow
areas close to the water surface where fibers are
floating stages of the predominant fish species in the
diet of the Kingfisher, such as chubs and barbels
(Barbus spp.), are exposed to fibers, as they inhabit
shallow areas close to the water surface where fibers
are floating (Winkler et al., 2020). Therefore, it was
assumed that the microplastic load of the lake water
increases with its length, has also proven in other
studies (Eerkes-Medrano et al., 2015; Mani et al.,
2016).  Now a days microplastic can be found in all
types of habitats all around the world, with most
organisms, often almost every individual having
consumed them (Erekes-Merdano et al., 2015).
However, long-term effects of microplastic ingestion
have not been studied in India. There is also a
conservation component to consider as the
organisms living in the fresh water and birds are
exposed to the plastic pollution (Winkler et al., 2020).
We recommend that a possible solution should take
such as researching plastic substitutes or imposing
bans and proper waste management programmes
with better equipment to clean microplastics out of
our water.

CONCLUSION

A reconnaissance of microplastics in the pellets of
the common kingfisher was carried out for the first
time in Southern India. Microplastics a new
environmental contamination and the occurrence of
the microplastic and its impacts on the different
organisms are very essential. Despite few studies on
large lakes are available but no clear picture on the
magnitude of the plastic pollution in surface waters.
It is important to generate baseline information on
the abundance of fresh water microplastics. The role
of microplastics is poorly understood in the fresh
water ecosystem. An urgent study is needed to
identify hotspot and sinks and quantify loads.  It is
very difficult to understand the characteristics of
microplastics such as size, material and its impact in
the biota. A proper study is needed to determine the
actual exposure.
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