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I: Why is dissolved oxygen important to an aquatic ecosystem? 

G: Dissolved oxygen is an important factor in the health and stability of an aquatic ecosystem 
because it plays a crucial role in supporting aquatic life. 

Aquatic organisms, such as fish and other aquatic animals, require oxygen to survive. The amount of 
dissolved oxygen in the water determines the number of organisms that can live and thrive in the 
ecosystem. If there is not enough dissolved oxygen in the water, the ecosystem becomes stressed 
and may not be able to support a diverse range of species. 

Moreover, the presence of dissolved oxygen also affects the rate of decomposition of organic matter 
in the water, which in turn affects the cycling of nutrients in the ecosystem. When there is enough 
dissolved oxygen, decomposition occurs at a rapid pace, which helps to recycle nutrients back into 
the ecosystem. However, when there is not enough oxygen, decomposition slows down, which can 
lead to a buildup of organic matter and an increase in toxins and pollutants. 

In short, dissolved oxygen is a vital component of the aquatic ecosystem, and its presence and levels 
play a critical role in maintaining a healthy and balanced ecosystem. 

 
I: How do we measure D.O., and what is the best level? 

G: Dissolved oxygen (DO) is typically measured in units of milligrams of oxygen per liter (mg/L) or in 
percent saturation. There are several methods for measuring dissolved oxygen in water, including: 

1. Winkler method: A chemical reaction is used to determine the amount of dissolved oxygen in 
a water sample. 

2. Optical Dissolved Oxygen Sensor: This method uses an optical sensor that measures the 
fluorescence of a dye, which is proportional to the concentration of dissolved oxygen in the 
water. 

3. Membrane Electrode: This method uses a special oxygen-permeable membrane to measure 
the concentration of dissolved oxygen in the water. 

The best level of dissolved oxygen depends on the type of aquatic organisms living in the ecosystem 
and their oxygen requirements. In general, a minimum dissolved oxygen concentration of 5 mg/L is 
required to support most aquatic life. However, some species, such as salmon and other cold-water 
fish, require higher levels of dissolved oxygen, and may be stressed at levels below 7-8 mg/L. In 
contrast, warm-water species, such as catfish and carp, can tolerate lower levels of dissolved oxygen 
and may be stressed at levels above 8-10 mg/L. 



It's important to note that the level of dissolved oxygen can vary depending on various factors such 
as temperature, salinity, and the amount of organic matter in the water. It's essential to regularly 
monitor dissolved oxygen levels in aquatic ecosystems to ensure that they remain within the range 
that is optimal for the species living there. 

 
I: What factors affect the level of D.O.? 

G: The level of dissolved oxygen (DO) in an aquatic ecosystem can be affected by several factors, 
including: 

1. Temperature: Warmer water can hold less dissolved oxygen than colder water, so as water 
temperature increases, the amount of dissolved oxygen decreases. 

2. Salinity: Higher levels of salinity in the water can lower the amount of dissolved oxygen that 
the water can hold. 

3. Water mixing: Water mixing, especially near the surface of the water, can increase the 
amount of oxygen available in the water. Conversely, stagnant water can have lower levels of 
dissolved oxygen. 

4. Photosynthesis: During the day, photosynthesis by aquatic plants and algae can increase the 
amount of dissolved oxygen in the water. At night, respiration by plants and animals can 
decrease the amount of dissolved oxygen. 

5. Organic matter: The decomposition of organic matter, such as dead plant and animal 
material, can consume dissolved oxygen and lower its levels. 

6. Pollution: Certain pollutants, such as nitrogen and phosphorus from agricultural runoff and 
sewage discharge, can encourage the growth of harmful algae blooms. When these blooms 
die, they can lower dissolved oxygen levels through decomposition. 

7. Weather: Wind, rain, and other weather conditions can cause changes in water mixing and 
oxygen levels. 

It's important to understand that these factors can interact with each other and can have both 
positive and negative impacts on dissolved oxygen levels. By monitoring dissolved oxygen levels and 
understanding the factors that affect it, it is possible to maintain a healthy aquatic ecosystem. 

 
I: Does TDS affect DO? 

G: Total Dissolved Solids (TDS) can have an indirect effect on dissolved oxygen (DO) levels in an 
aquatic ecosystem. TDS refers to the total amount of inorganic and organic substances, such as salts, 
minerals, and other dissolved materials, in water. High levels of TDS can increase the conductivity 
and salinity of the water, which can make it more difficult for water to hold oxygen. 

However, the main factor that affects DO levels is temperature. As water temperature increases, the 
solubility of oxygen decreases, and the amount of dissolved oxygen in the water decreases. This can 
have a significant impact on aquatic life, as many species are sensitive to changes in DO levels. 



In some cases, high levels of TDS can also lead to increased organic matter in the water, which can 
lead to a buildup of pollutants and a reduction in DO levels through the decomposition of organic 
matter. 

In conclusion, TDS levels can have an indirect impact on DO levels in an aquatic ecosystem, but its 
effect is secondary to temperature. It's important to monitor both TDS and DO levels to ensure that 
the water remains suitable for the aquatic life that it supports. 

 
I: What factors affect TDS? 

G: Total Dissolved Solids (TDS) in water can be affected by several factors, including: 

1. Geology: The types of rocks and minerals in the area can affect TDS levels. For example, areas 
with high levels of limestone or gypsum can have higher TDS levels due to the presence of 
dissolved calcium and sulfate ions. 

2. Land use: Agricultural practices, deforestation, and urbanization can lead to increased TDS 
levels by introducing pollutants and runoff into the water. 

3. Human activities: Human activities, such as mining, drilling, and industrial processes, can also 
contribute to increased TDS levels. 

4. Climate: Changes in climate, such as droughts or heavy rainfall, can affect TDS levels by 
altering the amount and composition of water in an ecosystem. 

5. Water treatment: Water treatment processes, such as desalination, can also affect TDS levels. 
6. Natural processes: Natural processes, such as evaporation and mineral dissolution, can also 

contribute to increased TDS levels in some bodies of water. 

It's important to understand that TDS levels can be influenced by a combination of these factors, and 
that their effects can vary depending on the location and type of aquatic ecosystem. Monitoring TDS 
levels is important to ensure that the water remains suitable for aquatic life and for human 
consumption. High levels of TDS can make water taste salty, can harm aquatic life, and can reduce 
the effectiveness of some water treatment processes. 

 
I: What should a healthy TDS level be? 

G: The acceptable levels of Total Dissolved Solids (TDS) in water can vary depending on the source of 
the water and its intended use. For drinking water, the World Health Organization (WHO) 
recommends a TDS level of less than 500 milligrams per liter (mg/L). This level is considered safe for 
human consumption, and should not result in noticeable changes in taste or health effects. 

For aquatic ecosystems, the acceptable TDS levels can vary depending on the type of organism that 
lives in the water. Generally, freshwater systems have lower TDS levels than saltwater systems. For 
example, some species of fish and amphibians can tolerate TDS levels up to 1,000 mg/L, while others 
are more sensitive to changes in TDS levels. 



In agriculture, high levels of TDS can be harmful to crops and soil fertility, as the high levels of salts 
can interfere with plant growth and water uptake. For irrigation water, the United States Department 
of Agriculture recommends a TDS level of less than 1,000 mg/L. 

In conclusion, the acceptable TDS level depends on the intended use of the water and the organisms 
that live in the water. Monitoring TDS levels is important to ensure that the water remains suitable 
for its intended use and to maintain a healthy aquatic ecosystem. 
 


