
 

Copyright © 2025 The Author(s): This is an open-access article distributed under the terms of the Creative 

Commons Attribution 4.0 International License (CC BY-NC 4.0) 

 

 

 

 

 International Journal of Scientific Research in Science and Technology 

Available online at : www.ijsrst.com  

Print ISSN: 2395-6011 | Online ISSN: 2395-602X                                              doi : https://doi.org/10.32628/IJSRST 
 

 
 

 

  

 

 

 

1104 

Lacustrine Environment: Pollution and Remediation 
Prof. G. C. Pandey*1, Dr. Vijay Kumar Upadhyay2, Dr. Sandeep Kumar3 

1Retd. Professor, Environmental Science, Dr. RML Avadh University, Ayodhya, Uttar Pradesh, India 
2Associate Professor, Tulas Institute, Dehradun, Uttarakhnad, India 

3Scientist, Envirochem, Sector 19/1093, Indranagar, Lucknow, Uttar Pradesh, India 

A R T I C L E I N F O 
 

A B S T R A C T 

Article History: 

Accepted : 20 April 2025 

Published: 25 April 2025 

 

 A lacustrine environment refers to the ecosystem of a lake or a body of 

standing freshwater. These environments play an essential role in 

supporting biodiversity, regulating local climates, and providing water for 

drinking, agriculture, and recreation. However, like many ecosystems, 

they are vulnerable to pollution, which can severely degrade water quality, 

harm aquatic life, and disrupt the services they provide. 
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I. INTRODUCTION 

 

Still water in lakes permits very fine particles (fine 

sand, silt, and clay) to settle out and to form lacustrine 

deposits. These deposits get exposed by elevation of 

old lakebeds. Lacustrine deposits are very well sorted, 

devoid of coarse particles such as coarse sand or 

gravels and are characterized by thin layers that 

reflect annual deposition of sediments. Lacustrine 

deposits are sedimentary rock formations which 

formed in the bottom of ancient lakes1. A common 

characteristic of lacustrine deposits is that a river or 

stream channel has carried sediment into the basin. 

Lacustrine deposits form in all lake types including 

rift graben lakes, oxbow lakes, glacial lakes, and crater 

lakes. Lacustrine environments, like seas, are large 

bodies of water. Lakes are extremely complex systems 

in which animal and plant distribution is controlled 

by a delicate interplay of abiotic (e.g., energy, light, 

oxygen, temperature, salinity, substrate, and nutrients) 

and biotic factors (e.g., competition, grazing, 

predation, and symbiosis). Lacustrine systems differ 

from oceans in several ways, including the smaller 

volumes of sediment and water in lakes, the direct 

link between lake level and sediment supply, and the 

fact that shoreline migration may be due to not only 

progradation but also due to withdrawal of water. The 

vertical relationships of litho- facies commonly reflect 

abrupt changes, particularly when the changes are due 

to tectonics or climate-controlled fluctuating water 

levels. The chemistry of ground- water and lake water 

can be highly variable, even within a single basin, and 
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can change over relatively short time periods. In 

general, the impacts of environmental changes in 

continental basins are more pronounced than in 

oceanic basins. Similarly, the variability of organisms 

living in adjacent environments can lead to 

pronounced lateral heterogeneity in trace-fossil 

assemblages2. 

Lake types 

Lacustrine deposits can form in every variety of basins 

found in nature. How each basin originates is where 

the distinction between lacustrine deposit types of 

stems. Rift graben lakes are formed from crustal 

stretching also known as rifting. Sediment influx is 

typically dominated by precipitation runoff and 

discharge through channels migrating towards the 

depression. Oxbow lakes form lacustrine deposits from 

seasonal overbank flooding as well as precipitation 

runoff which refills these isolated basins with fresh 

water and new sediments. Glacial lakes form when 

terminal moraines block water from escaping the 

newly carved valley from glacial erosion. As the 

glacier melts, the valley fills with melt water that 

creates a glacial lake. Crater lakes can be meteoritic or 

of the caldera variety. Crater lakes sediments are 

provided from precipitation runoff descending their 

steep slopes3,8. 

Types of Pollution in Lacustrine Environments 

1. Nutrient Pollution (Eutrophication): 

 Cause: High levels of nutrients, especially 

nitrogen and phosphorus, often from 

agricultural runoff, sewage, and industrial 

waste, lead to excessive growth of algae. This 

process is called eutrophication. 

 Effect: The rapid growth of algae depletes 

oxygen levels in the water, leading to 

hypoxic (low oxygen) conditions that can 

cause fish kills and disrupt aquatic 

ecosystems. Some algae produce toxins that 

can be harmful to both aquatic life and 

humans. 

 

 

2. Chemical Pollution: 

 Cause: Industrial activities, mining, and 

agricultural runoff can introduce harmful 

chemicals into lake water, such as heavy 

metals (e.g., mercury, lead), pesticides, and 

solvents. 

 Effect: These chemicals accumulate in the 

food chain, often affecting higher trophic 

levels like fish, birds, and humans. They can 

lead to long-term health issues, reproductive 

failure in aquatic organisms, and loss of 

biodiversity.4 

3. Plastic and Waste Pollution: 

 Cause: Improper disposal of plastics and 

waste, including fishing nets and plastic 

bottles, can accumulate in lakes. 

 Effect: Plastic waste harms aquatic life by 

entangling animals, and smaller plastic 

particles (microplastics) can be ingested by 

fish and other organisms, disrupting 

biological functions. 

4. Thermal Pollution: 

 Cause: The discharge of heated water from 

industrial processes or power plants into 

lakes can raise water temperatures. 

 Effect: Elevated temperatures can reduce 

oxygen levels and disrupt the life cycles of 

cold-water species. Warmer water also 

promotes the growth of harmful algae 

blooms. 

5. Sedimentation: 

 Cause: Soil erosion, deforestation, and 

construction activities can lead to increased 

sediment runoff into lakes. 

 Effect: Excessive sedimentation reduces 

water clarity, smothers aquatic habitats, and 

disrupts the feeding and breeding areas of 

fish and other aquatic organisms5. 

Remediation Strategies for Lacustrine Pollution 

1. Nutrient Management: 

 Reduction of Agricultural Runoff: 

Implementing best management practices 
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(BMPs) such as controlled use of fertilizers, 

buffer strips, and riparian zones can 

minimize nutrient runoff into lakes. 

 Phosphorus and Nitrogen Removal: 

Advanced wastewater treatment 

technologies, such as denitrification or 

phosphorus precipitation, can help reduce 

nutrient concentrations in effluents entering 

lakes. 

2. Bioremediation: 

 Use of Microorganisms: Some bacteria and 

algae can be used to break down pollutants 

like oils, heavy metals, and organic 

compounds in the water. These 

microorganisms help in restoring water 

quality. 

 Phytoremediation: Certain plants, like 

aquatic macrophytes, can absorb and filter 

out contaminants such as heavy metals and 

excess nutrients. 

3. Invasive Species Control: 

 Physical and Chemical Controls: Methods 

like manual removal, mechanical harvesting, 

or using targeted herbicides can reduce the 

presence of invasive plant species that 

disrupt local ecosystems. 

 Biological Controls: Introducing natural 

predators or competitors to invasive species 

can help restore balance6. 

4. Sediment Management: 

 Sediment Dredging: Removing excess 

sediments from the lakebed can help restore 

water clarity and habitat for aquatic 

organisms. 

 Erosion Control: Installing erosion barriers, 

reforestation, and employing soil 

stabilization techniques can reduce 

sedimentation at its source. 

5. Restoring Wetlands and Riparian Zones: 

 Replanting Vegetation: Restoring wetlands 

and riparian zones can act as natural filters 

for pollutants and provide important habitats 

for wildlife. 

 Buffer Zones: Establishing buffer zones 

around lakes with vegetation that absorbs 

nutrients can reduce the amount of 

pollutants entering the water. 

6. Water Quality Monitoring and Regulations: 

 Continuous Monitoring: Setting up systems 

to continuously monitor water quality (e.g., 

nutrient levels, pH, oxygen content) can help 

detect pollution early and take corrective 

action quickly. 

 Enforcing Environmental Regulations: 

Strong enforcement of water quality 

standards, waste disposal regulations, and 

conservation practices can significantly 

reduce pollution in lacustrine environments. 

7. Public Awareness and Education: 

 Community Engagement: Educating local 

communities about pollution prevention, 

proper waste disposal, and the importance of 

protecting aquatic ecosystems can lead to 

positive behavioral changes that reduce 

pollution7. 

 Promoting Sustainable Practices: 

Encouraging the use of eco-friendly 

fertilizers, the reduction of plastic waste, and 

proper agricultural and industrial practices 

can have long-lasting impacts on lake health. 

 
II. CONCLUSION 

 

Lacustrine environments are essential for biodiversity, 

water supply, and human well-being. However, they 

are vulnerable to various forms of pollution, each of 

which poses unique challenges to their health and 

sustainability. Effective remediation requires a 

combination of scientific, technological, and 

regulatory approaches that address the root causes of 

pollution while restoring natural processes and 

biodiversity. Ensuring the future health of our lakes 

depends on collaborative efforts among government 
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agencies, industries, communities, and environmental 

organizations. 
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