
                                                                             

 

 

 

 

The Shift from cells/mL to µg/L in Fluorometer Measurements: Enhancing 
Accuracy and Consistency 

 

Introduction 

Fluorometers are essential tools in environmental monitoring, particularly for measuring 
chlorophyll concentrations in water bodies. Traditionally, these measurements were 
expressed in cells/mL, but technological advancements have led to a preference for µg/L. This 
paper examines the factors driving this change and the benefits it brings. 

 

History 

Historically, chlorophyll sensors measured in cells/mL for several reasons: 

1. Direct Estimation of Algal Biomass: Measuring in cells/mL provided a direct 
estimate of algal biomass, which was useful for understanding the density of algal 
populations in a given water sample.  This was particularly important for studies 
focused on algal bloom dynamics and population assessments. 

2. Ease of Counting: Early methods for measuring chlorophyll involved counting 
individual algal cells under a microscope. This approach was straightforward and 
allowed researchers to quantify the number of cells per milliliter of water.  

3. Correlation with Water Quality: The concentration of algal cells was often correlated 
with water quality parameters such as nutrient levels and turbidity. High cell counts 
typically indicated nutrient-rich conditions, which could lead to harmful algal 
blooms. 

4. Technological Limitations: Early fluorometers and sensors were less sophisticated 
and often relied on simpler methods for quantification. Counting cells was a 
practical approach given the technological constraints of the time. 

 

Reasons for the Shift 

As technology advanced, the shift to measuring chlorophyll in µg/L became necessary to 
improve accuracy, consistency, and was driven by several reasons: 

 
 



 

 

1. Variability in Algal Populations: Chlorophyll concentrations can vary significantly 
based on type of algae, algal composition, time of day, and other environmental 
factors.  Micrograms per liter (µg/L) provides a more reliable measure of actual 
pigment concentration. 

2. Physiological Changes in Algae: Algal cells can regulate their intracellular pigment 
concentrations, varying chlorophyll within the cell.  The response of fluorometers to 
this change in chlorophyll fluorescence can falsely infer that abundance has 
changed if the estimate reported is cells/mL.  Fluorometers do not directly measure 
“cells/mL” in the traditional sense.  Instead they measure the intensity of the 
emitted light, not the number of cells. Therefore, it does not directly provide a count 
of cells per milliliter. Micrograms per liter (µg/L) offers a more stable and 
representative unit for long-term monitoring.   

3. Standardization and Calibration: Micrograms per liter (µg/L) allows for better 
standardization and calibration across different sensors and experiments.  It 
ensures consistent data comparison and interpretation.  As technology began to 
advance, data from fluorescence sensors of different make or models were not 
equivalent and data became highly variable when compared to laboratory grab 
sample analysis.   

4. Ease of Interpretation: Micrograms per liter (µg/L)  in general is easier for users to 
understand and interpret, especially when correlating fluorescence data with 
pigment extractions.  This in turn leads to more informed policy and management 
decisions for protecting marine habitats. 

 

Summary 

The shift from measuring chlorophyll from cells/mL to µg/L in fluorometer measurements is 
driven by the need for greater accuracy and consistency in data collection.  With 
advancements in technology, shifting to measuring µg/L became crucial for improving 
accuracy, consistency, and ease of interpretation.  Micrograms per liter provides a more 
reliable representation of the actual pigment levels, accounting for variability in algal 
populations and physiological changes within cells. This unit allows for better standardization 
and calibration across different sensors and experiments, ensuring consistent and 
comparable data. Overall, the transition to µg/L enhances the reliability and utility of 
measurements, supporting better environmental stewardship and scientific research.  This 
results in more effective policy and management decisions, crucial for safeguarding aquatic 
environments. 


