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Indian Ocean Scenario

Nugawela et al., 2023, Mar. Pollut. Bull., 193, 115213

➢ Concentration Range: MPs in surface water (0.01–372,000 
particles/m³), sediment (36.8–10,600 items/kg), and biota 
(0.016–10.65 particles/individual).

➢ Dominant Polymer: Polyethylene (PE) was the most 
abundant polymer across all matrices, with higher 
prevalence in sediment.

➢ MP Shape: Fibers were the most common shape of MPs in 
all matrices within the Indian Ocean.
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Plastics and Plankton

• Zooplankton are the connecting link between producers and consumers

• Filter out algae and other organic materials from water 

• Provide energy to fish, whale, and other animals

• Susceptible to microplastics?

Phytoplankton
Zooplankton

Fish
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Understanding the fate of Microplastic in the northern Indian Ocean

GOALS

• To map the current 
plastic pollution

• To establish baseline data

• To identify the source 
and environmental risk

ENVIRONMENTAL MATRICES
• Water
• Sediment
• Zooplankton, finfish, shellfish

Light microscopy Epi-fluorescence microscopy

Plastic fiber 

Non-plastic fiber 

SAMPLE COLLECTION 

DIGESTION 
DENSITY SEPERATION 

IDENTIFICATION CHARECTERIZATION 
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Plastics in the food web: a case study from Andaman Sea

• High amount of MP bioaccumulation was detected in 
zooplankton and in some commercially important 

carnivorous fish (up to 67 particles/fish)

Goswami et al., Mar. Pollut. Bull. 2020, (22): 1–12. 

• Organisms’ dimensions (length and weight) and feeding 
habits can significantly influence the MP ingestion. 
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Identifying microplastic pollution hotspots

Arabian Sea

Goswami et al., Mar. Pollut. Bull. 2021, (167): 112311. 

• First report on MP pollution in the 
Arabian-Andaman Seas shelf sediments.

• MP levels were higher in the Arabian Sea 
sediments than the Andaman Sea.

• Fiber constituted the most common 
shape of microplastics in both the study 
areas.

• Acrylic, polyethylene, and nylon were 
the most common polymer types 
recorded.
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Identifying microplastic pollution hotspots

Fiber Fragments Pellet

Fiber Fragments Pellet
0.002 0.01 0.03 0.06

MPs in surface water (piece/m3)

➢ Microplastics present ubiquitously in the Arabian Sea.
➢ Fibrous MPs are the most abundant.

Goswami et al., Sci. Total. Env. 2023, 160876. 

➢ Zooplankton ingest microplastics (0.01 to 1 particles 
per individual).

Collection

Isolation

Digestion

Identification

Verify

➢ 22 Day samples
➢ 18 Night samples

40 zooplankton tow

300 µm mesh

25 to 100 indv.
All fish larvae

20% KOH at 60°C.
For 72 h.

Microscopic 
observation

µ-FTIR
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Diurnal variations of MP ingestion

Goswami et al., Sci. Total. Env. 2023, 160876. 

Adopted from Cole et al. 2013
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Zooplankton

Copepod

Microplastic fibre

Phytoplankton

Fecal pellet

Adopted from Cole et al., Environ. Sci. Technol. 2016, 50, 6, 3239–3246
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Sources of Microplastics

Polyamide (46%)

PE+PP+PET (22%)

Goswami et al., Sci. Total. Env. 2023, 160876. 

Fiber Fragments Pellet

Fiber Fragments Pellet
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MPs in surface water (piece/m3)

Copepod Ostracods Cladoceron

Chaetognath Euphasiids Jellyfish0.05 1.5 3 6

MP in zooplankton (piece/m3)

Copepod Ostracod Cladoceron Chaetognath

Euphausiids Jelly fish Other larvae Fish larvae
Bay of Bengal 

Low Saline water masses

Wind Current

SSH Salinity
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Plastic as an Anthropocene Marker

Goswami and Bhadury, Mar. Pollut. Bull. 2023, (190): 114802. 

Plastigomerates

Polyethylene

PVC

Aves Island

Plastic + Rock + Fire

Plastigomerates

First report from S.E. Asia
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Accumulation of parent and halogenated PAHs in mMPs

• Out of 75 target congeners, 61 

were detected (24 parent PAH, 

25 ClPAH, 12 BrPAH).

•  Parent PAHs > ClPAHs > 

BrPAHs

• PS particle from southern Sri 

Lanka had highest PAH levels.

• mMPs associated PAH levels 

from southern Sri Lanka was 

relatively higher than eastern 

coastline.

ΣPAHs: 71.0 to 16300 ng/g plastic

ΣClPAHs: 0.04 to 307 ng/g plastic

ΣBrPAHs: <MDL to 111 ng/g plastic

ΣPAHs: 150 to 1770 ng/g plastic

ΣClPAHs: 0.36 to 21.8 ng/g plastic

ΣBrPAHs: <MDL to 1.59 ng/g plastic

Goswami et al., J. of Hazard. Mat.  2023, (460): 132502. 
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Take Home Message

Energy transfer web

CI
CI

CI
CI

CI
CI

CI
CI

CI
CI

Contaminant transfer web

HPAH exposure to 

human through 

contaminated 

seafoods

Chlorinated and 

brominated pyrenes 

could cause additive 

toxicities with HMW 

parent PAHs
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