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The term “Algae”
 More of an ecological term than a taxonomic one since algae include 

both eukaryotes and prokaryotes (blue-green algae, also known as 
cyanobacteria).

 Most algae provide valuable ecosystem services.
 Base of the food web; primary productivity.
 Contribute toward oxygenating the water.
 Sequester carbon.
 May be a source of biofuel and have some pharmacological values.
 However, some algae can be problematic.
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Phytoplankton

 Phytoplankton are essentially, “free floating” algae.
 There are approximately 5,000 known species of 

phytoplankton.
 Of those, about 300 species (6%) are known to form 

Harmful Algal Blooms (HABs).
 About 80 of those species are known to be toxin 

producers.



Harmful Algae Blooms (HABs) 
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Impacts of Marine HABs
 Algal Toxins - Health impacts on human and animal 

health. Neurological impairment, gastrointestinal distress, 
respiratory irritation; even severe illness and death.

 Deaths tend to be associated with eating shellfish and/or 
fish contaminated with marine algal toxins.

 Fish kills but other animals (birds, sea turtles, mammals) 
have been attributed to these toxins.

 Shading out desirable seagrasses, depletion of dissolved 
oxygen (DO).

 Aesthetic, recreational and economic impacts.



Red Tide (dinoflagellates)

 Dinophysis
 Alexandrium
 Karenia



Brown Tide (diatoms)

 Amphora
 Pseudo-nitzschia
 Nitzschia
 Aureococcus (a 

pelagophyte) – very small 
cells, produces a 
“mucopolysaccharide” 
that clogs the gills of filter 
feeders (photo from 
www.ncma.bigelow.org)



What Triggers a Red / Brown Tide?

 Increased temperature / light
 Reduced estuarine flushing rates
 Mixing of the water
 Elevated salinities
 Mild winters / dry springs
 Inorganic nutrients (for many red / brown tides but not 

all)
 Iron and organic nutrients



Simplified life cycle of a dinoflagellate.
Credit: Woods Hole Oceanographic 
Institute / NOAA





Marine HAB Monitoring (NJDEP)
 Googled: NJDEP and Rutgers university chlorophyll 

remote sensing.
 Routine Sampling of 48 marine phytoplankton stations. 

Sampled between 5 and 10 times per year.
 Analyzed for chlorophyll-a (all algae possess chlorophyll-

a).
 Identify toxin-producing species / dominate species and 

conduct cell counts (cells / mLs).



Citizen Scientists / Volunteers

 Check out the Aircraft Remote Sensing website - NJDEP 
New Jersey Department of Environmental Protection - 
Aircraft (rutgers.edu)

 Visual observations (photos, color, turbidity, etc.)
 Measure chlorophyll-a with a meter
 Measure water clarity with a Secchi disk
 Report an environmental incident / situation to NJDEP (1-

877-WARNDEP)

https://njdep.rutgers.edu/aircraft/
https://njdep.rutgers.edu/aircraft/
https://njdep.rutgers.edu/aircraft/


Impacts of Freshwater HABs
 Cyanotoxins - Health impacts on human and animal 

health. Neurological impairment, gastrointestinal distress, 
respiratory irritation; even severe illness and death.

 Direct impact on the quality of potable water supplies.
 Deaths tend to be associated pets.
 Direct health impacts on livestock and wildlife as well.
 Shading out desirable submerged aquatic vegetation, 

depletion of dissolved oxygen (DO).
 Aesthetic, recreational and economic impacts.



Cyanobacteria



Lake Hopatcong, 
Morris and Sussex 
Counties, NJ

 Largest lake in New 
Jersey (2,686 acres; 
1,087 ha).

 Five municipalities in 
watershed (13,548 
acres; 5,482.7 ha).

 More than 500,000 
people visit the lake or 
live in the watershed.



Blooms at Lake Hopatcong, New Jersey 
(June 2019)
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What Triggers a CyanoHAB?

 Increased temperatures
 Lower flushing rates
 Increased stabilization / thermal stratification
 Increased phosphorus availability (increase in algal 

biomass)
 Increased availability of inorganic nitrogen (will trigger 

the production of cyanotoxins such as microcystins)



Lake Hopatcong – Early 2023

• Further to the 
left was taken 
on 11th January 
2023

• Photos on right 
was taken 19th 
February 2023 
(just starting to 
get a thin layer 
of ice as of 26th 
February 2023)



Lake Hopatcong – 27th February 2024
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J Plankton Res, Volume 43, Issue 1, January/February 2021, Pages 10–19, https://doi.org/10.1093/plankt/fbaa059
The content of this slide may be subject to copyright: please see the slide notes for details.

Fig. 1 Schematic for a generalized cyanobacterial life cycle; details 
vary among taxa.

https://doi.org/10.1093/plankt/fbaa059


Volunteer / Citizen Monitoring for 
Cyanobacteria
 Check out the Aircraft Remote Sensing website - NJDEP 

New Jersey Department of Environmental Protection - 
Algal Bloom Remote Sensing (rutgers.edu)

 Visual observations (photos, color, turbidity, etc.)
 Measure chlorophyll-a and phycocyanin with a meter
 Conducting cell counts (cells / mLs)
 Measure water clarity with a Secchi disk
 Report an environmental incident / situation to NJDEP (1-

877-WARNDEP)

https://njdep.rutgers.edu/aircraft_phyco/
https://njdep.rutgers.edu/aircraft_phyco/
https://njdep.rutgers.edu/aircraft_phyco/




General Observations

 Changes in plant operations 
(decline in filter runs, increase 
product use, increase in pH)

 Color / turbidity of water
 Surface scums / mat algae
 Tastes or odors
 Decline in water clarity



Cyanotoxins are NOT Taste and Odor 
Compounds
 Cyanotoxins are colorless, tasteless and odorless 

compounds
 Taste and odor (T&O) compounds such as Geosmin and 

MIB can be produced by cyanobacteria (blue-green 
algae) and some actinobacteria

 Cyanobacteria can produce T&O compounds and not 
produce cyanotoxins

 They can also produce cyanotoxins and no T&O 
compounds



Field Testing for Cyanotoxins





Measuring phycocyanin as a surrogate to 
cyanobacteria cell counts



Phycocyanin – what is it?
 One of several phycobiliproteins that are accessory 

pigments that aid in photosynthesis, particularly in low 
light level environments.

 Gives the cyanobacteria their bluish-green color.
 All algae (and plants) use chlorophyll-a in photosynthesis, 

which is why measuring chlorophyll-a concentrations is a 
way of quantifying algae biomass.

 Thus, phycocyanin can be used to quantify 
cyanobacteria biomass.



Lake Hopatcong



Upper Mohawk Lake
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Mercer Lake 
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p = 0.001



Curlis Lake
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Spring Lake 
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Spring Lake



Entire 2020 PH Database







Limitations Associated with Using 
Phycocyanin
 A few other algae produce phycocyanin such as red 

algae and cryptomonads.
 In addition, there are some benthic forms of filamentous 

cyanobacteria (i.e., Oscillatoria, Spirulina, Anabaena) 
that do not produce large amounts of phycocyanin but 
instead produce phycoerythrin. 

 Need to develop a lake-specific database of cell counts 
(not colonies; not filaments ; not units) and phycocyanin.



Cryptomonads • Cryptomonas (to the left)
• Rhodomonas (to the right)



Curlis Lake
• August 2021 had 

phycocyanin value of      
> 100 ug/L

• While the lake had very 
low cyanobacteria cell 
counts, the cryptomonad 
cell counts were 
extremely high.





QUESTIONS?

Princeton Hydro, LLC
Princeton Hydro, LLC
flubnow@princetonhydro.com
610-524-4220
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