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• Marine litter is one of the most widespread marine pollutants

• Impacts ecosystems, biodiversity, fisheries and tourism

• Plastics represent the majority of marine debris worldwide
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The cruise ship “Symphony of the Seas” has a gross tonnage of approximately 

228,081 and a gross displacement of around 230,000 metric tons.
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What is Marine Macrolitter?
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Definition and Classification

I. Introduction to Marine Macrolitter in the Black Sea
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Marine Litter in the Black Sea
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Main Sources of Marine Litter

II. Main Sources of Marine Macrolitter
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Riverine Transport of Marine Litter

II. Main Sources of Marine Macrolitter
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Coastal and Maritime Sources

II. Main Sources of Marine Macrolitter
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Marine Litter in Coastal Ecosystems

II. Main Sources of Marine Macrolitter

Median litter levels (items/100 m) found on the beaches of EU regional seas 

during 2015–2021 based on Marine Litter Watch monitoring data
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Land-based Waste Mismanagement

II. Main Sources of Marine Macrolitter

Specialists from the Schmalhausen Institute of Zoology of the NAS of Ukraine conducted 

necropsies on nine marine mammals found dead on the Odesa Oblast coastline
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Marine Litter on the Seafloor

III. Types of Marine Litter in Coastal and Benthic Ecosystems
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Plastics as the Dominant Litter Type

III. Types of Marine Litter in Coastal and Benthic Ecosystems
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Physical Characteristics of the Black Sea

IV. Specific Characteristics of the Black Sea

Water circulation in the Black Sea (Eremeev at al., 

2009)

Water circulation in the Black Sea (Eremeev at al., 

2009)
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Circulation and Litter Accumulation

IV. Specific Characteristics of the Black Sea

Floating Marine Macro Litter – densities of the 

transects uploaded during the cruises in 2017
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Accumulation Zones and Hotspots

IV. Specific Characteristics of the Black Sea

Floating Marine Macro Litter – densities of 

the transects during the cruises in 2019
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Seasonal and Hydrodynamic Drivers

IV. Specific Characteristics of the Black Sea

Black Sea marine currents 
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War as a New Source of Marine Pollution

V. Conflict-Related Marine Debris

Fires on the Kinburn Spit (May 2022). Sentinel satellite 

image



22

New Types of War-Related Debris

V. Conflict-Related Marine Debris

Consequences of military exercises near the Opuk Nature 

Reserve (Autonomous Republic of Crimea, 2016).



V. Conflict-Related Marine Debris
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Munitions and Explosive Fragments

Hostile moored naval mines washed right up to the coast of Odesa Oblast 

by stormy weather (May 2022). Photo: Operational Command South
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Sea Mines as Long-Term Environmental Threats

VI. Environmental Risks and Toxic Components

Consequences of hostile shelling, 'Tuzly Lagoons' National Nature Park. Photo by Ivan 

Rusiev.
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Military Hardware and Vessels

V. Conflict-Related Marine Debris

Fire on a struck Russian warship off the coast of occupied Berdiansk, March 

2022
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Destroyed Infrastructure and Construction Debris

V. Conflict-Related Marine Debris

Locations and types of pollution incidents documented and verified by 

CEOBS in the Bug Estuary; lines connect the map locations with satellite 

imagery and social media materials. Social media sources: Military 

depots, MV Banglar Samriddhi, 'Qterminals Olvia' terminal, 'Nika-Tera' 

port, Halytsynove wastewater treatment plant, Alumina Refinery.
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Plastic Elements of Defensive Structures

V. Conflict-Related Marine Debris
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Chemical Risks of Military Debris

VI. Environmental Risks and Toxic Components

Satellite view of the sunflower 

oil spill spreading at the 

'Everi' terminal.
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Ecological Impacts

VI. Environmental Risks and Ecological Impacts
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Impacts on Marine Mammals and Marine Life

VI. Environmental Risks and Ecological Impacts

A dead dolphin on the coast of the 'Tuzly Lagoons' National 

Nature Park (April 2022). Photo by Ivan Plachkov.
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Other Environmental Impacts of the War

VI. Environmental Risks and Ecological Impacts
Pollution of the Bug Estuary resulting from damage to Mykolaiv's main wastewater treatment facilities
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Primary Sources of War Debris

VI. Environmental Risks and Ecological Impacts

Palm stearin in the waters of Pivdennyi Port. Odesa 

Oblast, April 2020. Source: latifundist.com
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Riverine Pathways (The "Conveyor Belts")

VI. Environmental Risks and Ecological Impacts

The Black Sea following the destruction of the 

Kakhovka Hydroelectric Power Plant in June 2023. 

Source: Ivan Strakhov
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Spatial Distribution and Accumulation Zones

VI. Environmental Risks and Ecological Impacts

A Russian warship in the Sea of Azov behind a sunken Ukrainian vessel in the 

Mariupol commercial seaport, Ukraine, April 29, 2022. Ukraine's coastal and 

marine ecosystems have suffered from chemical and acoustic pollution, physical 

destruction of natural habitats, and the decline of conservation efforts and fisheries 

management. Photo: EPA-EFE/SERGEI ILNITSKY
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CASE STUDY:  

Kakhovka Dam Destruction as a Source of Marine Debris

VI. Ecological Impacts
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CASE STUDY:  

Kakhovka Dam Destruction as a Source of Marine Debris

VI. Ecological Impacts

Sediment deposits on the streets of Kherson following 

the destruction of the Kakhovka Reservoir, June 2023. 

Source: Suspilne Kherson
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CASE STUDY:  

Marine Pollution and Environmental Risks after the Kakhovka Dam Collapse

VI. Ecological Impacts

Silt transport by the water flow from the Kakhovka 

Reservoir (18.06.2023). Source: Sentinel
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CASE STUDY:  

Environmental Impact of the Kerch Bridge on the Marine Environment

VI. Ecological Impacts

Sunken anti-submarine ship Ochakov at the 

entrance to Lake Donuzlav (Source: topwar.ru)
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CASE STUDY:  

MARIne Debris and Pollution Associated with the Kerch Bridge

VI. Ecological Impacts

Tuzla Island in the Kerch Strait. On the left: lakes and 

natural ecosystems that were virtually destroyed following 

the bridge construction. On the right: the Kerch Bridge, 

built directly across the island (Source: ecoaction.org.ua)
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Impacts on Coastal and Marine Ecosystems

VI. Environmental Risks and Ecological Impacts

Oil slick on the Odesa coastline, December 2025. 

Photo: Odesa Oblast Prosecutor's Office
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Current Research Gaps

VI. Environmental Risks

"A bird killed by an oil spill, found on the Odesa coast 

on December 24, 2025. Photo by Oleksandr Gimanov
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Why Monitoring Marine Litter is Important

VII. Monitoring Approaches
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Monitoring Standards and Protocols

VII. Monitoring Approaches
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Adaptation of OSPAR and UNEP/IOC Guidelines

VII. Monitoring Approaches
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VII. Monitoring Approaches
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Beach Litter Survey Methodology

VII. Monitoring Approaches



47

Methodologies for Seafloor Assessment

VII. Monitoring Approaches
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Ship-Based Visual Surveys

VII. Monitoring Approaches
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Aerial and Drone-Based Monitoring (UAVs)

VII. Monitoring Approaches
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Satellite Remote Sensing

VII. Monitoring Approaches
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AI and Deep Learning Detection

VII. Monitoring Approaches
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Role of Citizen Science

VIII. Citizen Science in Marine Litter Monitoring



https://www.padi.com/aware/marine-debris
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Participation of Volunteers and Stakeholders

VIII. Citizen Science in Marine Litter Monitoring

Dive Against 

Debris

https://www.padi.com/aware/dive-against-debris
https://www.padi.com/aware/dive-against-debris
https://www.padi.com/aware/dive-against-debris


TIDES -Trash Information 

and Data for Education and Solutions
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Mobile Applications and Data Platforms

VIII. Citizen Science in Marine Litter Monitoring

https://www.coastalcleanupdata.org
https://www.coastalcleanupdata.org
https://www.coastalcleanupdata.org
https://www.coastalcleanupdata.org
https://www.coastalcleanupdata.org
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Data Classification and Analysis

IX. Environmental Data Analysis
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Using Monitoring Results for Policy and Management

X. Use of Monitoring Results
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E-mail: accem@te.net.ua 
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Yuliia KOTELNIKOVA
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