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Background  

Lead and zinc mining has a long history, with thousands of years of records in many parts 

of the world. In recent years, however, the industry has seen sharp decline due to environmental 

concerns, health risks and technological advancement. Ten years ago, the worldwide production 

of zinc amounted to 13.7 million metric tons, while the production of lead was 4.9 million metric 

tons. Whereas It is estimated that up to 1 million metric tons of zinc and 0.5 million metric tons of 

lead is produced worldwide this year . The socio-economic impact of lead and zinc mining have 

been severe, with significant health and environmental consequences for both humans and 

ecosystems in the immediate vicinity (Worlanyo, A. S., & Jiangfeng, L., 2021).  

Lead and zinc mining operations, which generally generate large amounts of toxic waste, 

can cause contamination of soil, water, and air in the surrounding area by particulate matter and 

heavy metals. Lead is particularly dangerous, as it can cause cognitive delay, anemia, damage to 

the reproductive system and a host of other health problems. It is also highly toxic to aquatic life, 

as lead has a tendency to accumulate in organisms, magnifying its damaging effects (Tolvanen, 

A., wt al, 2019). Zinc, while less toxic than lead, can still cause harm when present in highly 

concentrated amounts, as it can be toxic to the nervous system and cause skin irritation, vomiting 

and diarrhea. Zinc can harm aquatic biota by accumulating in organism tissues and interfering with 

physiological functioning, ultimately leading to diminished aquatic life survival, growth, and 

reproduction.   

Furthermore, lead and zinc mining has had a significant financial impact on the 

communities that surround the mine. This can either be positive; with the creation of jobs and 

revenue, or negative, due to the various externalized costs that the mining operations impose on 



adjacent communities.  Additionally, the financial impacts of lead and zinc mining on aquatic life 

can be significant, as mining operations that cause extensive and for a long time environmental 

impacts can result in substantial expenditures for remediation and compensation measures. 

(Luckeneder, S., et al, 2021). 

 

Problem statement   

This project intends to show the results of mining on fish and macroinvertebrates in 

aquatic region. Mining disturbance affects the whole ecosystem structure, which causes a great 

decline in quality and biodiversity within the local aquatic biota. Remediation will help to 

increase biological diversity and healthy fluvial and aquatic habitats (Kumari & Paul, 2020).  

Damages sustained in aquatic biota  

Lead and zinc mining is a dangerous activity that can cause severe damage to aquatic 

biota when it is done without following environmental regulations. Lead is especially dangerous 

because it is a toxic metal that can lead to long-term health effects in humans and wildlife when 

it enters the food chain. Zinc is also toxic and can interfere with natural processes if present in 

large concentrations in water. Many times, mining operations leave behind acid drainage which 

can contaminate water bodies with lead and/or zinc (Kivinen, S., et al, 2020).  

The effects of lead and zinc mining on aquatic biota can be explored both on the macro 

and micro level (Ali, M. M., et al, 2021). Macro effects include changes to the water’s physical 

characteristics like color, odors, and temperature; the destruction of aquatic habitats; and the 

contamination of aquatic food sources. The micro effects can be more difficult to detect and 

investigate because they involve the direct toxicity of the lead and zinc that is entering the water. 

These toxic metals can affect the behavior, growth, reproduction, and survival of aquatic 



organisms. Lead and zinc poisoning can cause neurological damage, anemia, and damage to 

internal organs like the liver and kidneys (Okereafor, U., et al, 2020). 

Aquatic biota that live in or near contaminated water sources like rivers, lakes, and 

streams can accumulate these toxic metals in their bodies, leading to bioaccumulation and 

biomagnification. This implies that the concentration of lead and zinc can increase through the 

food chain, and even small concentrations of these metals can have significant impacts on 

populations of top predators like fish-eating birds and mammals. In addition to direct toxicity, 

lead and zinc contamination can also affect the structure and function of aquatic ecosystems. 

Microbial communities can be disrupted, and the loss of key species like algae and 

macroinvertebrates can have ripple effects throughout the ecosystem. 

Overall, the effects of lead and zinc mining on aquatic biota are complex and can vary 

depending on factors like the type and number of pollutants released, the characteristics of the 

water body, and the species and populations of organisms present. Understanding these impacts 

is crucial for developing strategies to minimize harm and protect aquatic ecosystems and the 

wildlife that depend on them. Lead & zinc mining results in decreased populations of organisms, 

changes in behavior and physiology of aquatic species, and damage to the genetic structure of 

species that live in affected waters (Farjana, S. H.,et al, 2019).  

The effects of lead and zinc mining on aquatic biota is of great environmental concern. It 

is crucial that all mining operations conducted in a planned & guided manner that minimizes 

environmental harm. Otherwise, the long-term impacts of lead and zinc mining on aquatic life 

can be very serious. Additionally, remediation of the contaminated habitat is essential for the 

health and protection of aquatic biota.  



Methodology  

Soil sample collection and stream asset inventory are crucial in showing the effects of 

mining disturbances on local aquatic biota. The Stream Asset Inventory (SAI) Field Sampling 

Procedure guide will be used. Another possible guide to use is Methods for Assessing Habitat in 

Flowing Waters: Using the Qualitative Habitat Evaluation Index (QHEI). The SAI and QHEI 

guides, as well as soil sample collection, are useful for assessing the health and diversity of 

stream habitats. Previously, similar approaches were used to assess the impact of mining 

disturbances on aquatic biota. The SAI or QHEI in our project may be modified to better suit the 

specific conditions and characteristics of the streams and soils in our study area. 

 

Conclusion 

 The findings of this study can be used to guide future research into measures for 

mitigating or preventing the harmful effects of mining on aquatic biota, such as the development 

of more sustainable and responsible mining practises. We can assist maintain the long-term 

health and resilience of our planet's valuable aquatic biota by better understanding the linkages 

between mining activities and aquatic ecosystems." Finally, because of the potential negative 

effects that lead and zinc mining can have on the health and survival of aquatic life, this project 

on the impact of lead and zinc mining on aquatic biota is critical.   
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