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This guide is dedicated to the memory of Mary Kathryn Dickerson, District  

Coordinator for Boone, Kenton and Campbell Conservation Districts, who inspired  

the original ñField Guide to Pond Scumsò. 

 

Here hunts the heron, queen of the pond, 

that spears the fish 

that swallows the frog 

that gulps the bug 

that nabs the nymph 

that drinks the flea 

that eats the algae, green and small 

in the depths of the summer pond. 

 

Sidman, Joyce. 2005. Song of the Water Boatman and Other Pond Poems.  

 

  

 

 

Source: Free Clipart Now 
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How to Use this Guide 

  

The guide  includes pictures and identification information for the most commonly seen 

organisms forming blooms or ñscumsò on ponds or lakes in Ohio, Kentucky, and 

Indiana,  including aquatic plants, algae, and other microscopic organisms.  However, 

most of the information in this guide pertains to the identification of algae.  

 

The guide starts with the most commonly observed aquatic plants: the duckweeds, water 

meal, and water ferns.  Although these are not technically algae, they are of concern 

because they can form scums that completely cover ponds. Algal groups are presented 

after the aquatic plants and include the following groups: blue-green algae, diatoms, 

euglenas, dinoflagellates, golden algae, and filamentous green algae. Algae with very 

similar characteristics are grouped in the same genus (pl. genera).  This manual includes 

the most common algae genera found in the groups outlined above. These groups are 

also listed in Table 1, found on page 8.  Any genus of algae capable of producing toxins is 

highlighted in red. Following the algae are  photographs of bacterial, protozoan and 

zooplankton scums, which are caused by other types of organisms. 

 

Because  different types of organisms can form scums that look very similar,  field 

identifications should ideally be verified using a microscope. Microscopic photographs of 

these organisms are  provided for this purpose.  This guide is intended to be used only as 

a ñpicture keyò.  Additional verification with more complete taxonomic keys is also 

recommended. This guide includes only the most common algae and other  freshwater 

scums found in Kentucky, Ohio, and Indiana. It is not intended to be a comprehensive 

field guide for the United States. 

 

At the end of the guide is a summary of common Best Management Practices (BMPs)  

that can be used by farmers, landowners and conservation professionals to manage 

healthy ponds and  to control harmful algal blooms, as well as recommended resources 

and literature.  
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The GOOD and the BAD about Algae 

 

A healthy pond is a living ecosystem that includes diverse communities of algae, aquatic 

plants, and animals. Algae and aquatic plants are producers that form the first link in 

aquatic food chains. They capture carbon dioxide and use energy from the sun during 

photosynthesis to create complex carbohydrates, which are stored as food reserves or 

used immediately for growth. Oxygen is created as a byproduct of this process and is re-

leased into the pond and into the air we breathe. Without algae, life would not exist in a 

pond, or on the earth!  

 

Algae and aquatic plants are, in turn, eaten by crustaceans, insects, fish, and other wild-

life (consumers), which create waste that is broken down into nutrients by bacteria and 

other decomposers in the water. Those nutrients are then recycled back into the aquatic 

ecosystem where they are taken up by aquatic plants and algae, starting the process over 

again. 

 

Unhealthy ponds typically occur when the ecosystem is out of balance due to an influx of 

nutrients that favor only one or a few species.  This influx of nutrients is what primarily 

fuels algal blooms and can cause an increase in nuisance plants. Algal blooms usually 

appear during the summer and fall in temperate regions.  The sources of nutrients can be 

fertilizers, sewage, animal waste, and even some herbicides and pesticides.  

 

Along with algal blooms can come oxygen deficits, as bacteria and other decomposers 

use up oxygen in the process of breaking down dead algae.  Of significant concern are 

algal blooms that are capable of producing toxins that can be harmful, even lethal, to 

fish, pets, livestock, and wildlife. Some of these toxins are even harmful or carcinogenic 

to humans.  Most of these toxins are secondary metabolites, produced only when a given 

species reaches very high population levels.  These types of algal blooms are referred to 

as harmful algal blooms, or ñHABsò. While there are many different types of algae that 

are capable of producing toxins,  most HABs in freshwater ponds are caused by Cyano-

bacteria, also known as blue-green algae. 

 

More about Algae and How They are Classified 

  

The word ñalgaeò refers to all simple organisms that lack roots, stems, or leaves, but like 

higher plants, have photosynthetic pigments, including chlorophyll a. This definition is 

very broad.  Many organisms are lumped into this definition because they are small, 

green, photosynthetic, and are not considered plants or animals. This manual will sepa-

rate out the six major groups of freshwater algae by their taxonomic classifications and 

unique features, which are summarized in Table 1. (page 8)  
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The blue-green algae (Cyanobacteria) are true bacteria that have photosynthetic pig-

ments. They are like all other bacteria because they lack cell organelles and their DNA  is  

not enclosed in a nucleus.  The technical term for this is ñprokaryoticò.  They are im-

portant because some species fix nitrogen from the atmosphere and make it available to 

the ecosystem, and under the right circumstances, some species can  produce toxic 

harmful algal blooms (HABs).  

 

The algae also include a variety of other simple organisms that, unlike bacteria, have or-

ganelles (a nucleus or chloroplast).  They are ñeukaryoticò.  Among these, the diatoms 

(Bacillariophyta) are characterized by having beautifully intricate cell walls made up 

of silica (glass).  In many aquatic ecosystems, they are the most productive base of the 

food chain.  The next three groups of eukaryotic algae are defined by the whip-like struc-

tures (flagella)  they use to propel themselves through the water.   The euglenas 

(Euglenophyta) lack cell walls and often have a flexible shape.  They are important as 

scavengers, but they  can also photosynthesize.  They can also form toxin-producing 

HABs.  The dinoflagellates (Dinophyta or Pyrrophyta) have  two perpendicular fla-

gella inside grooves in their cellulose cell wall.  They are significant because they channel 

large amounts of energy into the food chain by both scavenging and photosynthesizing.  

However, they can form HABs known as red tide.  The golden algae (Chrysophyta) 

have two unequal flagella and may have silica scales.   These organisms are also a big 

part of the food chain and can generate HABs that kill fish. 

 

The eukaryotic algae that are most closely related to higher plants are the green algae 

(Chlorophyta). This  is a very diverse group that has many forms. Some are filamen-

tous branched, and unbranched, while others are single-celled. Some, like Volvox, are 

round and can form quite large colonies.  

 

Maximizing the Good and Minimizing the Bad in the Pond 

 

The best way to manage healthy populations of algae in a pond is to employ Best Man-

agement Practices (BMPs) that control the influx of nutrients. These are discussed in 

detail, beginning on page 24.  Chemical treatment methods are not recommended for 

eliminating algal blooms or scums because they can be toxic to aquatic life. Some algae 

are also capable of using phosphate-based ingredients in commonly-used aquatic herbi-

cides as a nutrient, which may ultimately fuel more growth. Luckily, there are many ef-

fective methods for managing ponds and algal blooms that do not involve chemicals. 

 

A healthy pond ecosystem is a constantly changing marvel.  As the seasons change, so 

will the algal composition of the pond.  A properly managed pond can be a long-lasting 

source of beauty in your landscape, a habitat for wildlife, and with a microscope, a 

source of new discoveries in the world of microalgae! 
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Algae Group Good Bad 

Domain Bacteria    

Blue-green Algae  

(Cyanobacteria) 
  

  

Produce oxygen for the atmos-

phere. 

Some contain bioactive com-

pounds for potential medical 

use. 

Some used as biofertilizers. 

Spirulina and Arthrospira 

used as food supplements and 

antioxidants.   

Many genera can produce tox-

ins, including hepatotoxins 

(liver toxins), neurotoxins, cy-

totoxins (cell toxins), derma-

toxins (skin toxins), respiratory 

and olfactory irritant toxins. 

Some cause allergic reactions. 

Some produce taste/odor com-

pounds that are problematic 

for drinking water treatment. 

Domain Eukarya 
    

Euglenas 

(Euglenophyta) 

Some contain anticancer 

agents. 

Contain paramylon, a complex 

carbohydrate used to boost 

the immune system and treat 

arthritis. 

Euglena sanguinea can pro-

duce ichthyotoxins (fish tox-

ins). Can be indicators of or-

ganic pollution. 

Golden Algae 

(Chrysophyta) 

 

  

Some used in agriculture as 

feed supplements. 

Some produce taste and odor 

compounds. 

 

Prymnesium can produce tox-

ins.   

Diatoms 

(Bacillarophyta) 

 

Most important in aquatic 

food chain. 

Produce Omega-3 fatty acids. 

Used in biofuel production 

and bioremediation efforts.  

Some clog filters during drink-

ing water treatment. 

Pseudonitzschia  can produce 

neurotoxins (in salt/ brackish 

water only). 

 

Dinoflagellates 

(Dinophyta or Phyrrophyta) 

Produce Omega-3 fatty acids. 

Some have antifungal com-

pounds. 

Some cause ñred tidesò and 

produce ichthyotoxins, neuro-

toxins and dermatoxins. 

Green Algae 

(Chlorophyta)  

  

Found in may food supple-

ments and contain antioxi-

dants. 

Chlorella and Haematococcus 

are sources of the antioxidant 

astaxanthin.   

Most are sensitive to pollu-

tion, so  they indicate good 

water quality. 

Blooms can still cause prob-

lems for healthy pond systems 

as they decay. 
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Water fern (Azolla) is also known as mosquito fern, duckweed fern or fairy moss. It covers farm 

ponds with reddish, scale like leaves  (E, F). Roots hang in the water and have a symbiotic 

relationship with the blue-green algae Anabaena azollae that fixes atmospheric nitrogen.  In 

Asia, it is often used as a biofertilizer for rice paddies. It cannot survive freezing temperatures.  

Free-floating duckweeds (Lemna, Spirodella) and watermeal (Wolffia) can attain nuisance 

levels in ponds (A).   Duckweeds and watermeal often occur together. Their leaves are disc-like, 

2-5 cm long, with small roots on their underside.  Lemna (B, C) is most common.  Wolffia (D) 

is the smallest flowering plant in the world. Spirodella (not shown)  has a red underside. They 

require quiet, nutrient-rich water. They reproduce by  a very rapid  method called ñbuddingò, 

allowing them to cover ponds in a few weeks under summer conditions. Blooms can be reduced 

by aeration and nutrient reduction. 

B. Lemna 

C. Lemna 

A. Lemna, Spirodella and Wolffia 

D. Wolffia 

E. Azolla F. Azolla 
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Microcystis is the most common cause of harmful algal blooms (HABs) in freshwater 

ecosystems. Blooms often appear like spilled green paint (A,B), or pea soup in the water.  

Microcystis blooms can appear suddenly or scattered (C) due to gas vesicles that allow colonies 

to regulate buoyancy and migrate throughout the water column. Some species produce liver 

toxins (microcystins), that can be lethal to livestock, fish, and humans, and have been linked to 

liver cancer. They can also cause skin irritation.  The toxins are released when cells lyse (break 

apart).   At that time, the bloom appears as a blue-green oily scum (D) and has a pig pen odor.  

 

One  home owner described it as follows; ñIt's Baaaaack!!....So, the Microcystis went away but 

it came crawling back up the pond yesterday.  It was interesting to watch.  At 2:30 

everything looked normal and at 3:30 I glanced out and the whole lake looked white and 

soapy like someone threw detergent in it.  Then at 4:30 it was bright green again.  This 

morning it is as smelly as everéò  

 

Under the microscope, Microcystis consists of small round cells surrounded by a gelatinous 

envelope (E-G).  The most common morpho-species, Microcystis aeruginosa, forms 

irregularly shaped colonies that can appear black, due to the optical effects of the gas-filled 

vesicles (E). Other morpho-species can be differentiated by the amount of gel surrounding the 

colony (F,G).   

 

 

A. Microcystis bloom B. Microcystis bloom C. Microcystis bloom 

D. Microcystis bloom E. Microcystis  F. Microcystis  G. Microcystis  
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Aphanizomenon filaments often clump together on the surface of the water and  can look like 

grass clippings (A, B) .  The filaments have gas vesicles that allow them to regulate buoyancy 

and migrate throughout the water column. Some species can produce a neurotoxin called 

saxitoxin, similar to the paralytic shellfish poison that is found in marine environments. 

Aphanizomenon also has been reported to cause skin irritation.  The blooms found in North 

America appear so far to be non-toxic, and some species are sold as a food supplement in 

natural health food stores.   

 

Colonies under the microscope may appear almost black due to the optical effects of the gas 

filled vesicles (C). Aphanizomenon often occurs with Microcystis and blooms may alternate. 

This is because  Aphanizomenon has heterocysts (D, E), specialized cells that fix nitrogen. As 

Aphanizomenon fixes nitrogen, it can be used by Microcystis to gain an advantage over 

Aphanizomenon.  When all of the nitrogen is used up, the advantage goes to Aphanizomenon.   

 

 

Heterocyst 

A. Aphanizomenon bloom B. Aphanizomenon bloom 

C. Aphanizomenon  

D. Aphanizomenon  

E. Aphanizomenon  


