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INTRODUCTION
lastiglomerate, a newly discovered form of pollution, is produced when melted plastic
mixes with organic debris, sand, rock, and coral. The prevalence of plastic in Earth's
biological and geological processes is exemplified by this rock-like substance, which is
commonly produced by activities like burning plastic garbage outside. It became embedded in
coastal sediments, posing long-term environmental hazards, unlike floating plastic garbage,
which is simple to remove and manage. It has been found in shorelines and marine ecosystems
that are essential for aquaculture in recent years. A variety of ecological hazards are brought
about by the accumulation of this material, ranging from the spread of invasive species to
habitat modification and chemical contamination. Aquaculture plays a critical role in ensuring
global food security, a knowledge of the consequences of plastiglomerate pollution is essential

to maintaining the health, productivity, and sustainability of aquatic farming systems.
PLASTIGLOMERATE:

The geological word "plastiglomerate" describes a hybrid material made of melted
plastic waste and natural materials including rock, sand, and shells. This unusual substance,
which was first discovered in 2014 on the Hawaiian shores of Kamilo Beach or during hot
weather, as is the case on Trindade Island, has generated a lot of attention in geology and
environmental research. Because of its connection to environmental impact and human activity,
it is regarded as a marker of the Anthropocene epoch. This unusual substance is frequently
found close to places where plastic is burned, including landfills or campfires, and is thought

to be a sign of plastic pollution.
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FORMATION

1.Accumulation: Particularly on beaches, tidal zones, and volcanic landscapes, plastic
waste—bags, bottles, packing, ropes, etc.—accumulates in coastal ecosystems. Ocean currents,
human activity, or inappropriately disposed of land-based plastic can all contribute to this
waste.As an illustration, consider the accumulation of fishing nets, trash from visitors, and

packaging materials along beaches.

2. Heat Exposure: The accumulated plastic is subjected to sources of intense heat, including
Firesin the camp Burning garbage Flows of lava Fires Hot rocks exposed to direct sunlight
The temperatures produced by these heat sources are sufficient to melt thermoplastics.
For instance, plastic starts to melt and lose its shape next to a beach campfire.

Example: Sand grains and basalt stones are encased in a mass of melted polyethylene.

3.Fusion and Melting: After melting, the heated plastic becomes sticky, viscous, and pliable.
It blends in with the surrounding natural materials, such as: Sand, stones, and pebbles, Shells
and coral Pieces of volcanic rock. The molten plastic acts like glue, binding these components
together.

Example: Sand grains and basalt stones are encased in a mass of melted polyethylene.

4. Cooling and Solidification: Once the heat source is removed or the temperature drops, the
molten plastic cools and solidifies, forming a solid rock-like structure.
The resulting composite is called plastiglomerate — a mixture of man-made plastic and natural
earth materials.

Example: A black, hardened chunk with embedded plastic threads and beach gravel.

5. Transportation and Weathering: Plastiglomerates weather over time as a result of wave
movement, erosion caused by wind, Breaking physically, Temperature variations and UV
radiation. Clastic plastiglomerates can occur when fragments break off and are carried by wind
or water. These pieces may become buried in sedimentary layers and eventually appear in the
geological record of the future. As an illustration, consider plastiglomerate fragments that were

carried out to sea and buried in sea sediment. (Corcoran, P. L et al. 2014).

Types
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1.In-situ Definition of Plastiglomerate: This type is created when molten plastic immediately

fuses with the local bedrock or substrate.
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Formation: Usually happens when plastic waste is melted by localized heating sources like lava
flows or campfires, which allows the plastic to solidify while still affixed to the underlying
rock. Strong adherence to the base rock is one of its features.
Frequently found at coasts or in volcanic areas where lava or fire are present.

For instance, in Hawaiian beaches, plastic has melted into volcanic rock.

2.Clastic Plastiglomerate: This type is made up of pieces of plastic and natural materials (such
as wood, coral, shells, and sand) that are either loosely or firmly joined by molten plastic.
Formation: After the first fusion, it is frequently carried and deposited by natural forces (such

as waves or tides) away from heat sources.

Features: Has a sedimentary rock-like appearance.
able to be moved from its initial location found in river mouths or beach dumps.
For instance, in contaminated coastal areas, mixed stones and plastic conglomerates are

discovered along the shore. (Corcoran, P. L et al. 2014).

Feature In Situ Plastiglomerate Clastic Plastiglomerate
Attachment Fixed to surface (rock, concrete) | Loose and mobile
Formation Burns directly onto a substrate Melted plastic mixed with debris
Mobility Immobile Transportable by water or wind
Risk Structural damage, leaching | Habitat disruption, microplastic source
toxins
Example Net melted into cement tank Burned bag fused with shells
Material
IMPACT:

e Health Impacts on Fish: Fish Health Adsorbed toxins (such as PCBs, heavy metals,
and pesticides) and additives (such as plasticizers and flame retardants) are present in

microplastics. These substances have the potential to seep into fish tissues after
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ingestion, leading to oxidative stress, liver damage, endocrine disturbance, and

decreased growth or reproductive potential. Fish such as zebrafish, seabream, and perch
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larvae have been used in experimental research to record inflammation, enzyme

dysregulation, and histopathology. (Rochman et al.,2013,Ghosh, T., 2025).

e Habitat degradation: Seabeds, estuaries, and reef systemsareas that act as fish
nurseries and feeding groundscan amass shards of plastiglomerate. This results in the
suffocation of benthic ecosystems and coral reefs. Disturbance of demersal fish
speciesspawning habitats. Substrate modification, rendering it unfit for shellfish beds.

(Corcoran, P. L et al. 2014).

e Bioaccmulation of toxins: Over time, substances like polycyclic aromatic
hydrocarbons (PAHs) are leached by plastiglomerates.
Heavy metals (from plastic additives), POPs, or persistent organic pollutants.
These compounds enter the marine food chain by absorption by plankton or benthic
species. These poisons are accumulated by fish that feed in these locations, which
results in, Contamination of tissues, decreased success in reproduction

Higher death rates. (Thompson et al., 2009, Teuten et al., 2009).

e Economic impact: Millions of people rely on fishing for their livelihood. Pollution
from plastiglomerates causes: Degraded fishstocks as a result of contamination and
habitat loss. Fish that are rejected from the market because of health issues (particularly
for exports). Higher expenses for environmental monitoring and equipment

maintenance. (Llerena et al., 2025).

o Disease proliferation: Ocean plastiglomerates serve as hard surfaces for the
colonization of microorganisms, such as harmful algal blooms (HABs). Pathogens like
species of Vibrio causes the fish population breakouts may result from this, particularly

in nearshore fisheries and hatcheries. (Oberbeckmann et al.,2016).
Management:
1. Source Reduction and Waste Management:

v" Ban or regulate single-use plastics in fishing zones, particularly around landing

centers, harbors, and aquaculture sites.
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v Implement waste segregation at fish processing units and ports.

v Promote biodegradable alternatives for fishing gear and packaging materials.
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v' Introduce ‘fishing-for-litter’ schemes, where fishermen are incentivized to bring

back collected plastic.
2. Monitoring and Mapping Plastiglomerate Sites:

v Remote sensing and GIS tools to identify hotspots of plastiglomerate

formation along the coast.

v" Conduct regular coastal clean-up drives, especially around rocky intertidal

zones and fish breeding grounds.

v' Establish baseline data on plastiglomerate presence and composition to track

changes over time.
3. Regulation of Heat Sources and Open Burning:

v' Enforce strict prohibitions on open burning of waste along the shorelines, which

contributes to the formation of plastiglomerates.

v Educate fishing communities about the risks of burning plastic waste near

coasts.
4. Restoration of Affected Habitats:

v' Restore coral reefs, seagrass beds, and mangrove areas affected by

plastiglomerate deposition through manual removal and replanting
v Encourage community-led habitat restoration using nature-based solutions.
5. Research and Toxicological Studies:

v Conduct studies on leaching of harmful chemicals from plastiglomerates (e.g.,

phthalates, BPA) into aquatic environments.

v Analyze bioaccumulation risks in finfish and shellfish species consumed by

humans.
6. Fisherfolk Awareness and Capacity Building:
v Conduct workshops on sustainable fishing and waste management practices.

v’ Distribute educational materials in local languages on the effects of

plastiglomerates on fisheries and human health.
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v' Encourage community surveillance systems to report illegal dumping or

burning of plastic waste.

CONCLUSION:

Plastiglomerates are a new type of pollution formed when plastic waste melts and fuses

with natural materials like sand, shells, or rocks. Their presence along coastlines and in marine

areas shows how deeply plastic has entered our environment. These materials can harm marine

life, pollute fisheries, and threaten food safety. To manage this issue, we must reduce plastic

use, improve coastal waste handling, stop open burning of plastics, and raise awareness in local

communities. Plastiglomerates are a clear warning that urgent action is needed to protect our

oceans and the people who depend on them.
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Coral' Plastic matrix ~ Amygdules

Amygdules' Vesicles

1)a. In situ plastiglomerate:

This sample shows a mixture of
plastic fragments, wire, and

other debris fused together.

b.Plastic-amygdaloid

plastiglomerate: A natural rock
with a plastic matrix and
amygdules (cavities filled with

minerals or plastic).

c. Vesicular plastiglomerate:

Shows vesicles (gas bubbles)

2)Top image: Large
plastiglomerate with coral
and marine plastic, found in

a coastal setting, showing

pink/orange coral and
green-blue plastic fused
with rock.

Bottom left and right
images:Fragments of

plastiglomerate with visible

synthetic debris (plastic

pieces, pellets, etc.) and

3)Museum-quality
plastiglomerate specimen or
artificial plastiglomerate
preserved to showcase the
fusion of plastic (including
readable labels), rope, and rocky
materials. It demonstrates how
human waste is becoming part

of the geological record.
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and amygdules, resembling | natural materials like sand

volcanic rock with plastic | and wood.

infusion.

d.Rope-bearing

plastiglomerate: Plastic rope

visibly melted and embedded in

the rock matrix.

Source: (Corcoran, P. L et al. | Source: (Ritter, S. K., | Source: Kiel University (2023)
2014). 2014).

Plastiglomerate

Pebblerclst"sl‘ Pebble

4)Plastiglomerate Rock with
embedded Pebble Clasts

5)Beach sediments
composed of natural and
human-made components
(plastic fragments,red

arrows).

6)Photographs of clastic
plastiglomerate on Kamilo
Beach.Subrounded  fragment
containing basalt clasts, molten
plastic, yellow rope, and green

and red netting.

Source: (Ellrich, J. A., & Ehlers,
S. M. 2022).

Source:(Santos et al.,2022)

Source: (Corcoran, P. L et al.

2014).
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7)Conceptual model of how in situ plastic debris forms, after eroded, can be a supply for

different types of clastic sediments

Source: (Santos et al.,2022)

Reference:

e Corcoran, P.L., Moore, C.J. and Jazvac, K., 2014. An anthropogenic marker horizon in

the future rock record. GSA today, pp.4-8.

e Rochman, C.M., Hoh, E., Kurobe, T. and Teh, S.J., 2013. Ingested plastic transfers

hazardous chemicals to fish and induces hepatic stress. Scientific reports, 3(1), p.3263.

e Ghosh, T., 2025. Microplastics bioaccumulation in fish: Its potential toxic effects on
hematology, immune response, neurotoxicity, oxidative stress, growth, and

reproductive dysfunction. Toxicology Reports, 14, p.101854.

e Thompson, R.C., Swan, S.H., Moore, C.J. and Vom Saal, F.S., 2009. Our plastic
age. Philosophical transactions of the royal society B: Biological Sciences, 364(1526),
pp.1973-1976.

e Teuten, E.L., Saquing, J.M., Knappe, D.R., Barlaz, M.A., Jonsson, S., Bjorn, A.,
Rowland, S.J., Thompson, R.C., Galloway, T.S., Yamashita, R. and Ochi, D., 2009.
Transport and release of chemicals from plastics to the environment and to

wildlife. Philosophical  transactions of the royal society B: biological
sciences, 364(1526), pp.2027-2045. ;

<
=
c
3
®
N
1
=
7]
c
®
=
@
—_—
c
c
S
®
>
£
Q
c
7]
=

www.sabujeema.in sabujeemaagrinewsletter@gmail.com

178 | Page



GABUJEEMA AGRI NEWSLErre,

Agri'Newsletter O

An International Newsletter for Agriculture and Allied Sciences

“»’_&A\BMJIIEE!MVA'{‘\

ISSN:3107-4200

e Llerena, P.D., Avila-Santamaria, J.J., Gabela, M.V., Purca, S., Mena, C.F. and
Cardenas, S.A., 2025. Assessing economic losses in artisanal fisheries from marine

plastic pollution in coastal Ecuador and Peru. Marine Policy, 173, p.106553.

e Oberbeckmann, S., Osborn, A.M. and Duhaime, M.B., 2016. Microbes on a bottle:
substrate, season and geography influence community composition of microbes

colonizing marine plastic debris. PloS one, 11(8), p.e0159289.

Z-(3snbBny-aunp) g0 anss| - g awn|oA

www.sabujeema.in sabujeemaagrinewsletter@gmail.com 179 |Page



