


Purpose of Workshop
• Learn to Identify common algal scums that 

appear in farm and urban ponds.
• Provide you with a field guide and simple 

training to distinguish potentially toxic blooms 
(HABs) from harmless algae.

• Provide you with a guide to Best Management 
Practices to prevent and control algae 
problems. 



What are Algae ?

• The basis of aquatic 
food webs

• Capture CO2 and 
release Oxygen 
through 
photosynthesis 

“No organisms are more important to life as 
we know it than algae.—Elizabeth Kolbert



The Good about algae

• Basis of all aquatic food webs

• Agriculture:
• Biofertilizers
• Fix Nitrogen
• Nutrient cycling

• Human Food:
• Supplements and 

Additives
• Aquaculture

• Environment
• Biofuels
• Bioremediation
• Bioindicators

Cosmetics Nannotechnology

Spirulina (Arthrospira)

Astaxanthin
(Hematococcus)

Betacarotene (Dunaliella)

Omega 3 Fatty acids 
(diatoms) 



Industrial uses of algae 



The Bad about algae

Toxins 
HABs

Too much algae can cause 
Oxygen deficits as the 
bloom dies = Fish kills





The Diversity of algae

• There is a great diversity of 
species in nature

• Balanced pond ecosystems 
Will have more Good algae, 
and few of the “bad” algae.
– The GOOD:  Diatoms, 

most green algae
– The BAD:  Many 

Cyanobacteria and 
Dinoflagellates  that 
may produce toxins







Duckweeds:

Lemna and

Wolffia = Watermeal.
Flower

Tip of 
needle





Cyanobacterial Blooms



CYANOBACTERIA 
Importance 

1.)  Some produce HABs
HABs = 20Kcells/mL 

Many toxic genera: Hepatotoxins, neurotoxins, cytotoxins, 
dermatoxins, respiratory and olfactory irritant toxins, 
taste/odor, allergy

2.) Public Health issue 
GCCW - $7500+/day 2015 HAB

3.) Economic
US HAB costs = $2.2B annually
[Dodds, et al., 2008]



Identifying Cyanobacteria:

What do they look like? 
A.) Colonies

a.) Filamentous
b.) Coccoid



Identifying Cyanobacteria:

Filaments
a.) Sheath – yes/no?
b.) Cell Shape –

moniliform?
c.) Branched? –

yes/no?



Cells
Aerotopes
Heterocysts
Akinets



Where do they live? Habitat

a.) Planktonic
b.) Benthic
c.) Other





Most common toxic 
cyanobacteria

Microcystis
produces hepatotoxins 

called Microcystins













Cyanobacterial Macrocolonies





Euglenophyta - Euglena Bloom



Euglenophyta - Euglena Bloom

Fish Toxin



CHRYSOPHYTA—biflagellated, flagella
very unequal length.

Taste & odor algae… pollution indicators

Chroomonas

Chrysochromulina

Dinobryon



Ceratium

Peridinium

PYRROPHYTA



PYRROPHYTA-Dinoflagellates
biflagellated at 
90o angles

Peridinium

Gymnodinium

Many toxic 
strains! (Red 
tides) 





Invasive golden algae Prymnesium parvum thrives 
in high conductivity waters & is in OHIO RIVER 
BASIN.

It first showed up in 1985 in the Pecos River in Texas

Now the invasive toxic algae is blamed for contributing to the 
massive Dunkard Creek fish kill along the Pennsylvania-West 
Virginia border affected 
by Marcellus shale drilling.

Read more: 
http://www.post-gazette.com/pg/09277/1003007-113.stm#ixzz12UKcl9eL

                    

http://www.post-gazette.com/pg/09277/1003007-113.stm#ixzz12UKcl9eL




Didymosphenia geminata, commonly known as 
didymo or rock snot, is a species of diatom that in 

adapting to grow in warm and shallow water. Introduced 
into NY 2007

Not yet in this area.



G. Zygnema







HaematococcusChlamydomonas

Eudorina

Other green algae
do not form scums
If motile=biflagellated

Source of Astaxanthin- pink color in farmed salmon



Volvox

Cosmarium—desmid.

CHLOROPHYTA-Green algae. Scenedesmus
Pediastrum

These genera are common in 
eutrophic waters









What causes HABs?

Nutrient pollution: sources include decaying organic material; fertilizers applied to crops, lawns and golf courses; 
manure from fields or feedlots; atmospheric deposition; groundwater discharge; and municipal wastewater 
discharge. 
Credit: USGS: https://phys.org/news/2018-08-florida-algae-crisis.html#jCp

https://va.water.usgs.gov/online_pubs/WRIR/99-4238/99-4238.html
https://phys.org/news/2018-08-florida-algae-crisis.html#jCp


As TP increases, % of 
Cyanobacteria increases, 
excluding ‘good’ species.

Eutrophication (due to increased 
nutrients) causes: 
 decline in species diversity 
 increase in algal biomass

Algal 
Types



A Herbicide acting as a Fertilizer!

Glyphosate (Roundup, Rodeo)
Kills “good” algae and aquatic plants
“Feeds” toxic cyanobacteria!







Types of Toxins

• Neurotoxins  
Possible symptoms

– Death by respiratory paralysis -
Rapid action

– Tingling, numbness, incoherent 
speech, drowsiness

– Memory loss
– Alzheimer's disease and 

Amyotrophic lateral sclerosis
Toxins:

– Anatoxin - a.
– Anatoxin - a (s).
– Homoanatoxin-a
– Saxitoxin
– Neosaxitoxin
– Brevetoxins (Neurotoxic 
Shellfish Poisoning)
– Domoic acid (diatom)

Produce by Cyanobacteria (fresh water)
Dolichospermum Microcystis, 
Anabaena, Aphanizomenon, 
Oscillatoria, 
Phormidium, 
Cylindrospermopsis

Produced by Dinoflagellates (marine)
Karenia, 
Alexandrium
>60 dinoflagelate species

can produce toxins

Produced by Diatoms (marine):  
Pseudonitzschia



Liver Toxins
Possible symptoms

– Liver inflammation, hemorrhage
– gastrointestinal problems
– Tumor promoter, liver cancer 
– Pneumonia, 
– Dermatitis

Toxins:
– Microcystins (many types)
– Nodularins
– Cylindrospermopsins

Produce by Cyanobacteria
Microcystis, Dolichospermum, 
Anabaena, Planktothrix, 
Hapalosyphon, Oscillatoria, 
Cylindrospermopsis, Nodularia

Types of Toxins



Other  Toxins

• Lipopolysaccharides produced 
by most cyanobacteria 

Possible symptoms:  
Gastrointestinal  

problems, dermatitis, 
respiratory problems
• Euglenophysin produced by 

Euglena sanguinea- fish kills
• Complex of many toxins 

Prymnesium parvum – fish kills.



EPA Cyanotoxin Drinking Water Provisional 
Guideline

Microcystin-LR 1 µg/L

Relative 
Probability of 
Acute Health 
Effects

Cyanobacteria 
(cells/mL)

Microcystin-LR 
(µg/L)

Chlorophyll-a 
(µg/L)

Low < 20,000 <10 <10

Moderate 20,000-100,000 10-20 10-50

High 100,000-
10,000,000 20-2,000 50-5,000

Very High > 10,000,000 >2,000 >5,000

RECREATIONAL WATERS

http://www.epa.gov/nutrient-policy-data/guidelines-and-recommendations

EPA GUIDELINES AND RECOMMENDATIONS

Do Not Drink – children under 6 and sensitive populations 
Microcystin: 0.3 µg/L
Anatoxin-a: 20 µg/L
Cylindrospermopsin: 0.7 µg/L
Saxitoxin: 0.2 µg/L

http://www.epa.gov/nutrient-policy-data/guidelines-and-recommendations


Article on Glyphosate use:https://esajournals.onlinelibrary.wiley.com/doi/epdf/10.1002/fee.1985

https://eec.ky.gov/Environmental-Protection/Water/Monitor/Pages/HABS.aspx

Learn more about toxic algae

https://esajournals.onlinelibrary.wiley.com/doi/epdf/10.1002/fee.1985
https://eec.ky.gov/Environmental-Protection/Water/Monitor/Pages/HABS.aspx
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