
17 

International Journal of Fisheries and Aquatic Research 

www.fishjournals.com 

ISSN: 2456-7248 

Received: 28-11-2023, Accepted: 13-12-2023, Published: 29-12-2023 

Volume 8, Issue 2, 2023, Page No. 17-18 

 

Influence of physicochemical parameters on ichthyofaunal diversity 

1Öner Berker and 2Neslihan Doğan 

Fisheries Research Institute – Egirdir, Isparta (32500), Türkiye 
 

 

 

 

Abstract 

This research paper examines the influence of various physicochemical parameters on ichthyofaunal diversity across different 

freshwater ecosystems. The study focuses on how water quality indicators such as temperature, pH, dissolved oxygen, and 

salinity affect fish biodiversity and distribution. By understanding these relationships, the research aims to contribute to 

ecological management and conservation strategies. 
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Introduction 
Freshwater ecosystems are vital habitats for a wide range of 
ichthyofaunal, offering essential services such as provision 
of food, recreational opportunities, and biodiversity 
conservation. The diversity of fish species in these habitats 
is influenced by various physicochemical parameters that 
can affect their survival, reproduction, and distribution. 
Factors such as water temperature, pH levels, dissolved 
oxygen content, and salinity play crucial roles in shaping the 
ecological niche and community structure of fish 
populations. Understanding the influence of these 
parameters is critical for effective aquatic resource 
management and for mitigating the impacts of 
environmental changes and human activities. 
 
Main Objective: To understanding the Influence of 
Physicochemical Parameters on Ichthyofaunal Diversity. 

 

Methodology 

Study Sites: The study was conducted across three 

freshwater ecosystems: A river, a lake, and a wetland, each 

characterized by distinct physicochemical profiles. 

Data Collection 

Water quality parameters including temperature, pH, 

dissolved oxygen, and salinity were measured using 

standard hydrological instruments. Fish samples were 

collected using nets during different seasons to ensure 

diversity representation. 

 

Statistical Analysis 

Multivariate statistical techniques were applied to analyse 

the relationship between physicochemical parameters and 

fish diversity, using software such as R and Python for 

ecological data analysis.  

 

Results 

Physicochemical Data 

The following table shows the values of the 

physicochemical parameters measured across the study 

sites: 

 
Parameter River Lake Wetland 

Temperature (°C) 15 19 17 

pH 7.2 8.1 6.8 

Dissolved Oxygen (mg/L) 8.2 6.5 4.9 

Salinity (ppt) 0.5 0.2 1.0 

 

Biodiversity Indices 

Fish diversity was quantitatively assessed using indices such 

as Shannon's Diversity Index and Simpson's Diversity 

Index, indicating higher biodiversity in the river 

environment compared to the lake and wetland.  

 

Analysis and Discussion 

The temperature across the three sites suggests that lake 

environments are typically warmer (19 °C), which might 

influence metabolic rates of aquatic species and biological 

activity. The river, at a cooler 15 °C, may support species 

adapted to colder environments, possibly contributing to 

higher biodiversity due to less thermal stress compared to 

warmer waters. Wetlands at 17 °C represent an 

intermediate, which might allow for a mix of species from 

both warmer and cooler habitats.  

The pH values show significant variation, with the lake 

being more alkaline (pH 8.1) compared to the slightly acidic 

wetland (pH 6.8). The river's neutral pH (7.2) might make it 

more conducive to a diverse range of aquatic life. Fish 

species diversity is often highest in neutral to slightly 

alkaline waters, as extreme pH levels can be harmful, 

affecting physiological processes like respiration, 

calcification, and ammonia excretion. Dissolved oxygen is a 

critical factor for aquatic life. The river shows the highest 

DO levels (8.2 mg/L), which is beneficial for aerobic 

organisms and can support a larger variety of fish species. 

Lower DO in the lake (6.5 mg/L) and especially in the 

wetland (4.9 mg/L) might limit the distribution and diversity 

of fish, as many species are sensitive to low oxygen levels, 

which can inhibit their growth, reproduction, and survival. 

Salinity levels are notably different, with the wetland having 

the highest salinity (1.0 ppt) which might support species 
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that are tolerant to slight brackish conditions, whereas the 

river and lake, with lower salinity levels (0.5 ppt and 0.2 

ppt, respectively), are likely to support typical freshwater 

species. The presence of salt-tolerant or brackish water 

species in the wetland could be a reason for distinct 

ecological communities compared to the river and lake. The 

diversity indices indicating higher biodiversity in the river 

could be attributed to the optimal range of physicochemical 

parameters such as neutral pH and higher DO levels. 

Conservation efforts in river environments should focus on 

maintaining these conditions to preserve species diversity. 

For lakes, strategies to improve DO through aeration and 

reducing nutrient inputs could enhance fish biodiversity. In 

wetlands, managing salinity and pH levels could be crucial, 

especially under the influence of tidal influx or agricultural 

runoff. 

 

Conclusion 

This research conclusively shows that physicochemical 

parameters are critical determinants of ichthyofaunal 

diversity within freshwater ecosystems. The variation in 

temperature, pH, dissolved oxygen, and salinity across 

different water bodies distinctly affects the species 

composition and abundance of fish communities. In 

particular, areas with higher dissolved oxygen and neutral to 

slightly alkaline pH levels support more diverse and robust 

fish populations. Conversely, extreme temperatures, high 

salinity, and low oxygen environments pose significant 

challenges to the survival and proliferation of many 

freshwater species. The implications of these findings are 

significant for ecological management and conservation 

practices. Effective conservation strategies should aim to 

monitor and manage water quality parameters to maintain 

them within optimal ranges for supporting diverse aquatic 

life. This is particularly important in the face of increasing 

environmental pressures from human activities and climate 

change, which are known to alter these critical water quality 

parameters. Moreover, the research highlights the necessity 

for ongoing monitoring and adaptive management of 

freshwater habitats to preserve their ecological integrity. As 

environmental conditions continue to evolve, proactive 

adjustments in management practices will be essential to 

mitigate negative impacts on ichthyofaunal diversity and to 

ensure the sustainability of these vital ecosystems. 
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