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This seems an appropriate spring to discuss winter oxygen issues in ponds and small 

lakes and how that relates to winter fish kills.  The following article is slightly edited from 

ƻƴŜ ǿǊƛǘǘŜƴ ŦƻǊ ¢ƘŜ hƘƛƻ {ǘŀǘŜ ¦ƴƛǾŜǊǎƛǘȅΣ {ŎƘƻƻƭ ƻŦ 9ƴǾƛǊƻƴƳŜƴǘ ŀƴŘ bŀǘǳǊŀƭ wŜǎƻǳǊŎŜǎΩ 

web site this past winter. 

Many game fishes become stressed when dissolved oxygen (DO) concentration falls   

below 5 parts per million (ppm).  Very few fish species can tolerate DO concentrations of 

2 ppm or less.   The vast majority of fish kills in Ohio ponds will be a result of the loss of 

DO from the water. 

Dissolved oxygen enters aquatic systems by simple diffusion from the atmosphere and as 

a byproduct of photosynthesis (i.e., the process by which plants and algae use solar    

energy to synthesize sugars for their own energy).  Most DO in the pond environment 

(perhaps as much as 70ς90%) is likely to have originated in the activity of plants and  

algae under sunlight.  Of course, respirationτby both animals and plantsτconsumes 

oxygen.  Thus, photosynthesis decreases or ceases if sunlight is obscured and as the sun 

sets each evening; plants and algae are then consuming oxygen through respiration like 

everybody else. 

Given their valuable function in producing oxygen, there is a value in managing an      

appropriate coverage of aquatic plants.  Depending upon your management goals for the 

pond and its fishery, up to 20% of the surface area is probably appropriate.  The         

presence of planktonic algae is a little too unpredictable, and planktonic algae           

populations can crash seasonally, suddenly depriving a pond of oxygen production.    

Filamentous algae simply tend to be a nuisance within ponds.  A reasonable coverage of 

submerged plants both provides ponds with a more consistent source of DO and helps to 

suppress nuisance blooms of filamentous algae and duckweeds through competition for 

nutrients. 

Continued on Page 4 

mailto:braig.1@osu.edu
mailto:Lorentc@thomasmore.edu
mailto:jim.cook@beaglebioproducts.com
mailto:miltmiller@hotmail.com
mailto:dkane@defiance.edu
mailto:mhilovsky@enviroscienceinc.com
mailto:gray.1030@osu.edu


Page 2 Ohio Shorelines 

Eugene Braig,  OLMS President 

Presidential Address 

 

ά¸ƻǳǊ 

experiences 

have the 

potential to 

enrich us all in 

the business of 

lake 

ƳŀƴŀƎŜƳŜƴǘΦέ 

LΩƳ ƴƻǘ ŦŜŜƭƛƴƎ ƻǾŜǊǘƭȅ ǇǊŜǎƛŘŜƴǘƛŀƭ ŀǘ ǘƘŜ ƳƻƳŜƴǘΦ  CƻǊǘǳƴŀǘŜƭȅΣ ǘƘŜǊŜ ƛǎ ŀƴ ƛƳƳŜŘƛŀǘŜƭȅ 

pressing taskτa rallying cryτI can issue instead of hollowly espousing presidentially platitu-

dinous rhetoric this round. 

The 43rd ŀƴƴǳŀƭ ²ŀǘŜǊ aŀƴŀƎŜƳŜƴǘ !ǎǎƻŎƛŀǘƛƻƴ ƻŦ hƘƛƻΩǎ ό²a!hΩǎύ ŎƻƴŦŜǊŜƴŎŜ ǿƛƭƭ ōŜ ƘŜƭŘ 

on 18ςмф bƻǾŜƳōŜǊ нлмп ŀǘ ǘƘŜ /ƻƭǳƳōǳǎκ²ƻǊǘƘƛƴƎǘƻƴ 5ƻǳōƭŜ¢ǊŜŜ IƻǘŜƭΦ  ¢Ƙƛǎ ȅŜŀǊΩǎ    

ŎƻƴŦŜǊŜƴŎŜ ŎŀǊǊƛŜǎ ǘƘŜ ǘƻǇƛŎŀƭ ǘƘŜƳŜ ƻŦ ά±ŀƭǳƛƴƎ ²ŀǘŜǊΥ 9ȄǇƭƻǊƛƴƎ ǘƘŜ LƴǘŜǊŀŎǘƛƻƴǎ ōŜǘǿŜŜƴ 

tŜƻǇƭŜΣ aŀǊƪŜǘǎΣ ŀƴŘ ²ŀǘŜǊΦέ  ¢ƘŜ Ŏŀƭƭ ŦƻǊ ŀōǎǘǊŀŎǘǎ ǿŀǎ ƛǎǎǳŜŘ ƛƴ ƳƛŘ-April and can be 

ŘƻǿƴƭƻŀŘŜŘ ŦǊƻƳ ƭƛƴƪǎ ƻƴ ²a!hΩǎ ƘƻƳŜ ǇŀƎŜΥ http://wmao.org/ .  The form for abstract 

submission is at http://wmao.org/call-for-abstracts/.  Note that the initial deadline of May 

30th has been extended to June 10th, so there is no time to waste! 

As a division of WMAO, OLMS is to hold our own annual meeting in association with the 

WMAO conference.  We plan to fill a full-day lake-ƳŀƴŀƎŜƳŜƴǘ ǎŜǎǎƛƻƴ ƻƴ ǘƘŜ ŎƻƴŦŜǊŜƴŎŜΩǎ 

ŦƛǊǎǘ ŘŀȅΦ  ²ŜΩǊŜ ǘŀǊƎŜǘƛƴƎ ǘƘŜ ŦƛǊǎǘ Řŀȅ ǘƘƛǎ ȅŜŀǊ ōŜŎŀǳǎŜ ǿŜ ǿŀƴǘ ŀǎ Ƴŀƴȅ ƭŀƪŜȅ Ŧƻƭƪ ƻƴ ƘŀƴŘ 

as possible to hear the keynote address by venerable limnologist, aquatic restoration         

specialist, very first president of the North American Lake Management Society, and          

tǊƻŦŜǎǎƻǊ 9ƳŜǊƛǘǳǎ ŀǘ hƘƛƻΩǎ ƻǿƴ YŜƴǘ {ǘŀǘŜ ¦ƴƛǾŜǊǎƛǘȅΣ DΦ 5Ŝƴƴƛǎ /ƻƻƪŜΦ  .Ŝ ǘƘŜǊŜΤ ƘŜŀǊ 

that!  One-day registration will be available, but I encourage you all to tough it out for both 

days.  WMAO offers a good conference; information shared and associated networking     

opportunities are quite applicable to the current water issues of the state, lakes and all. 

Your assigned task, fellow OLMS-ians, is to consider submitting an abstract.  Be you an      

ŀŎŀŘŜƳƛŎΣ ǇǊƛǾŀǘŜ ŎƻƴǎǳƭǘŀƴǘΣ ǎƛǘŜ ƳŀƴŀƎŜǊ ŦƻǊ ŀ ƭŀƪŜΩǎ ƘƻƳŜƻǿƴŜǊΩǎ ŀǎǎƻŎƛŀǘƛƻƴΣ ǿƘŀǘŜǾŜǊΧ

if you have your hands in the business of a pond, lake, lakes, or even the grand and scholarly 

ŎƻƴŎŜǇǘǎ ƛƳǇƭƛŜŘ ōȅ ǘƘŜ ǘŜǊƳ άƭŀƪŜΣέ ȅƻǳ ǎƘƻǳƭŘ ŎƻƴǎƛŘŜǊ ǎƘŀǊƛƴƎ ǘƘŀǘ ōǳǎƛƴŜǎǎ Ǿƛŀ ǘƘŜ      

conference-presentation medium.  Your experiences have the potential to enrich us all in the 

ōǳǎƛƴŜǎǎ ƻŦ ƭŀƪŜ ƳŀƴŀƎŜƳŜƴǘΦ  LŦ ƴƻǘ ȅƻǳǊǎŜƭŦΣ ǇƭŜŀǎŜ ŦƻǊǿŀǊŘ ²a!hΩǎ Ŏŀƭƭ ŦƻǊ ŀōǎǘǊŀŎǘǎ 

hither and yon among the able professionals with whom you interact.  I would love to see us 

ǿƛǘƘ ǘƘŜ άǇǊƻōƭŜƳέ ƻŦ ǊŜŎŜƛǾƛƴƎ ƳƻǊŜ ŀōǎǘǊŀŎǘǎ ǘƘŀƴ h[a{ Ŏŀƴ ŀŎŎƻƳƳƻŘŀǘŜ ƛƴ ŀƴ ŀƭƭ-day 

ǎŜǎǎƛƻƴΤ L ŘƻƴΩǘ ǎŜŜ ŀƴȅ ǇǊƻōƭŜƳ ǿƛǘƘ ƎƻƻŘ ƭŀƪŜ-based submissions finding podium time in 

ƻǘƘŜǊ ²a!h ǎŜǎǎƛƻƴǎΦ  Χ.ǳǘ ǊŜƳŜƳōŜǊΣ ǘƘŜ ŘŜŀŘƭƛƴŜ ƛǎ ǾŜǊȅ ŎƭƻǎŜΗ  Χ{ƻ ƎŜǘ ŎǊŀŎƪƛƴΩΗ 

Also, be sure to swing by the newly redesigned OLMS website: http://olms.org/.  At the    

moment, only select pages are populated with content.  However, there is value in having 

many eyes using many different browsers and operating systems looking for compatibility at 

this stage.  If you discover some issue, please let Editor Dana Oleskiewicz or I know.  And, 

thanks for your attention and involvement. 

¦ƴǘƛƭ ƴŜȄǘ ǘƛƳŜΧ 

Eugene 

http://wmao.org/
http://wmao.org/call-for-abstracts/
http://olms.org/
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άΧόōƭǳŜ-green 

algae blooms) 

that discolor 

lakes, give off a 

foul odor, and 

crowd out 

desirable 

plants, they are 

described as 

nuisance and 

ƴƻȄƛƻǳǎΦέ 

OLMS Revisited:  Blue-Green Algae! 

By Robert Mason, Hamilton County Park District, Cincinnati (Originally 

printed in Ohio Shorelines, Vol.  12, No.  3, Fall 1999) 

Nearly twenty years ago, when I was new to lake management, I received a frantic call to        

investigate a large oil slick covering a public lake fifteen miles northwest of Cincinnati.  I arrived 

to find a thirty-acre expanse covered with a black, oily sheen.  I was convinced used oil had been 

dumped but from where?  Imagine my surprise when my tests failed to detect any oil.  I thought 

I must be running the test wrong or the reagent was too old.  After a while, though, I noticed 

that the black, oily film on my sample bottle had dried to a fine powder.  I realized I was not 

dealing with oil.  A subsequent microscopic examination introduced me to the world of blue-

green world.  Over the intervening years, I have received several calls from lake and pond     

owners concerned about oil slicks or complaining someone had dumped paint into their lake.    

In nearly every case, I have found the culprit to be another outbreak of blue-green algae. 

Blue-green algae are naturally occurring 

phenomena and often go unnoticed.  But 

when they grow to enormous popula-

tions (called blooms) that discolor lakes, 

give off a foul odor, and crowd out     

desirable plants, they are described as 

nuisance and noxious.  Some forms of 

blue-greens give off a toxin that serves  

to discourage grazing  by zooplankton,  

an advantage of  survivability over other 

plant species.  This toxin can prove 

deadly to cattle and wildlife.   

Continued on Page 6 Microcystis bloom, Woodsfield Reservoir, September 2010,. Photo taken by 

Dan Imhoff, OEPA. 
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Your Pond (and Fish) Emerging from Potent Winter 
Continued from Page 1 
 
So here we are, this spring emerging from one of the most wintery winters I can remember having come to our state.  I usually  

ŘŜǎŎǊƛōŜ ǿƛƴǘŜǊ ŦƛǎƘ ƪƛƭƭǎ ŀǎ ǳƴŎƻƳƳƻƴ ǘƻ hƘƛƻΦ  IƻǿŜǾŜǊΣ ƛŦ ǘƘŜǊŜ ƛǎ ŀ ǿƛƴǘŜǊ ǘƘŀǘΩǎ ƭƛƪŜƭȅ ǘƻ ǇǊƻŘǳŎŜ ŀƴ ǳƴǳǎǳŀƭƭȅ ƭŀǊƎŜ ƻŎcurrence 

ƻŦ ǿƛƴǘŜǊ ƪƛƭƭΣ ƛǘΩǎ ǘƘŜ ƻƴŜ ƛƳƳŜŘƛŀǘŜƭȅ ǇŀǎǘΥ ǇǊƻƭƻƴƎŜŘ ŎƻƭŘ ŀƴŘ ŀƴ ŀōƴƻǊƳŀƭƭȅ ƭŀǊƎŜ ŀƳƻǳƴǘ ƻŦ ŀŎŎǳƳǳƭŀǘƛƴƎ ǎƴƻǿŦŀƭƭΦ 

Cold water is actually better capable of holding DO than warm water.  Of course, metabolism and biological oxygen demand      

decrease in cold water, but do not completely end.  Fish still need to breathe within a healthy concentration of DO to survive.  Of 

course, the greater the biomass of fish in your pond, the more DO they will need to sustain them all. 

tǊƻōƭŜƳǎ ŀǊƛǎŜ ǿƘŜƴ ŀ ǇƻƴŘΩǎ ǎǳǊŦŀŎŜ ƛǎ ŎƻƳǇƭŜǘŜƭȅ ǎŜŀƭŜŘ ōȅ ƛŎŜΣ ŜƴŘƛƴƎ ǘƘŜ ŘƛŦŦǳǎƛƻƴ ƻŦ 5h ŦǊƻƳ ǘƘŜ ŀǘƳƻǎǇƘŜǊŜΦ  LŦ ǘƘŀǘ ƛŎe is 

opaque or if snow is allowed to accumulate on its surface, it limits or cuts off the penetration of sunlight to the plants and algae 

still present.  The addition of DO to pond water through diffusion and photosynthesis ends; the consumption of oxygen, while 

slowed by cold, continues.  If the situation is prolonged for long enough a time, the pond can deplete its DO supply and cause a fish 

kill. 

Ponds with a greater volume of water potentially hold a greater reservoir of DO and tend to be less susceptible to winter kill.  

ό!ǳǎǘƛƴ Ŝǘ ŀƭΦ όмффсύ ǊŜŎƻƳƳŜƴŘ ǘƘŀǘ ǇƻƴŘǎ ōŜ ŎƻƴǎǘǊǳŎǘŜŘ ǿƛǘƘ ŀǘ ƭŜŀǎǘ нр҈ ƻŦ ǘƘŜ ŀǊŜŀ ƎǊŜŀǘŜǊ ǘƘŀƴ уΩ ŘŜŜǇ ŦƻǊ Ƴƻǎǘ ƻŦ hƘƛƻ   
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and 10ςмнΩ ƛƴ ǘƘŜ ƴƻǊǘƘ ƻŦ ǘƘŜ ǎǘŀǘŜΦύ    

Treating large areas of vegetation with    

herbicides or an excessive natural die off     

of aquatic plants in the summer before        

increases the amount of decomposing     

organic matter, increasing biological oxygen 

demand and  susceptibility to winter kill.  

Maintaining an appropriate coverage of 

vegetation within a pond that has an        

appropriate expanse of deep water will have 

a natural resistance to winter kill; a shallow 

pond that is choked with excessive         

vegetation will be much more susceptible to 

winter kill.  If the spring thaw revealed that 

your pond experienced a substantial fish kill, 

know that you have some susceptibility and 

take actions to mitigate when bad winters 

are predicted in the future. 

Aerating from spring, throughout the summer, and into autumnτin particular with a bottom-bubbler/diffuser or air liftτcan help 

to sustain healthy DO levels throughout the warm season and improve resistance to winter kill.  As winter approaches, suspending 

ŀƴ ŀƛǊ ǎǘƻƴŜ ŦǊƻƳ ŀ Ŧƭƻŀǘ ŀǇǇǊƻȄΦ нΩ ōŜƭƻǿ ǘƘŜ ǿŀǘŜǊΩǎ ǎǳǊŦŀŎŜΣ ŜƭŜǾŀǘƛƴƎ ȅƻǳǊ ŘƛŦŦǳǎŜǊ ǎǳōǎǘŀƴǘƛŀƭƭȅ ƻŦŦ ǘƘŜ ōƻǘǘƻƳΣ ƻǊ ǎƘƛŦting your 

diffuser to a shallow area can help keep surface water moving to maintain or erode a hole in ice, allowing some surface agitation 

and diffusion of atmospheric oxygen. 

If you ordinarily aerate with a diffuser from deep water, do not operate your aeration system from depth for long periods of time 

under ice.  Water is densest at 39°F.  Thus, deep water (removed from the cold 32°F of surface ice) normally provides some warmer

-water refuge for fish.  Circulating water from depth with a diffuser will force the ordinarily slightly warmer water from the deep, 

circulate that water mass under the cold of ice, and bring it back down to depth, potentially super cooling the entire water column 

and stressing fish. 

If maintaining an area of open water with aeration is not an option, you can reduce the risk of fish kill by simply removing snow 

ŦǊƻƳ ǘƘŜ ƛŎŜΩǎ ǎǳǊŦŀŎŜΣ ŀƭƭƻǿƛƴƎ ǘƘŜ ǇŜƴŜǘǊŀǘƛƻƴ ƻŦ ǎǳƴƭƛƎƘǘ ǘƻ ǎǘƛƳǳƭŀǘŜ ǎƻƳŜ ǇƘƻǘƻǎȅƴǘƘŜǎƛǎ ŀƴŘ ƻȄȅƎŜƴ ǇǊƻŘǳŎǘƛƻƴΦ  tƭŀƴ ǘƻ keep 

25ςрл҈ ƻŦ ǘƘŜ ǇƻƴŘΩǎ ƛŎŜ ŦǊŜŜ ƻŦ ǎƴƻǿ όǘƘŜ hƘƛƻ 5ŜǇŀǊǘƳŜƴǘ ƻŦ bŀǘǳǊŀƭ ǊŜǎƻǳǊŎŜǎ ǊŜŎƻƳƳŜƴŘǎ ǎƴƻǿ ǊŜƳƻǾŀƭ ŦǊƻƳ ŀǘ ƭŜŀǎǘ ол҈ ŀǎ 

a rule of thumb: Austin et al. 1996). 

Pick one management strategy or the other, not both.  Aerated ice is not likely safe enough to support weight and allow snow    

removal.  You can find more detailed advice in Lynch and Norland (2001). 

Χ!ƴŘ ƎƻƻŘ ƭǳŎƪ ƻǳǘ ǘƘŜǊŜΗ 

 

Austin, M., H. Devine, L. Goedde, M. Greenlee, T. Hall, L. Johnson, and P. Moser. 1996. Pond management handbook: a guide to managing ponds for fishing and 

attracting wildlife. Ohio Department of Natural Resources, Division of Wildlife, Columbus, OH. 

Lynch, W. E. Jr. and E. R. Norland. 2001. Winter and summer fish kills in ponds: extension fact sheet A-8-01. Ohio State University Extension, Columbus, OH. 
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 ...common 

nuisance 

species in Ohio 

ƭŀƪŜǎ Χ ŀǊŜ 

Microcystis, 

Anabaena, and 

Aphanizomenon

Blue-Green Algae! 
Continued from Page 3 
 
The blue-green algae are not true algae.  In structure, they more resemble bacteria so they are 

often called cyanobacteria (literally blue bacteria), but they also resemble green plants in     

containing chlorophyll and producing oxygen.  The presence of chlorophyll plus some structural 

differences with true bacteria make the blue-green identification with bacteria imperfect.  For 

that reason, a name gaining acceptance is cyanophytes (blueplants).  In common parlance,  

however, they continue to be called blue-greens or the more common, though imprecise, blue-

green algae. 

²Ƙŀǘ Řƻ άōƭǳŜ-ƎǊŜŜƴǎέ ƭƻƻƪ ƭƛƪŜΚ 

The blue-greens actually comprise many different species.  The most common nuisance species 

in Ohio lakes and impoundments are Microcystis, Anabaena, and Aphanizomenon ς commonly 

ŎŀƭƭŜŘ άaƛŎƪŜȅέΣ ά!ƴƴƛŜέΣ ŀƴŘ άCŀƴƴƛŜέΦ            

Microcystis are single, spherical cells that collect 

in colonial masses.  The masses look like gray-

green clumps with no identifying shape.  They 

may also be reddish to black.  Aphanizomenon 

colonize in filaments and have been described as 

having the appearance of tiny finger nail clippings 

or grass clippings.  Under a microscope the       

individual cells in the filament appear cylindrical.  

Anabaena cannot generally be distinguished  

without the help of a microscope where these 

round cells appear like a string of green pearls 

interspersed with larger, clear pearls.  I have 

never found a  blue-green bloom of just one    

species.  Usually all three are present along with 

other species that are not so numerous. 

They are called blue-greens but actually come in 

various hues including gray, white, blue, red and 

black.  The Red Sea of Egypt is so called because  

of the red variety of blue-green that frequently 

blooms there.  In Ohio, they have been observed 

in all of the hues mentioned, sometimes together, 

which is why some people mistake the bloom for 

old paint dumped in the lake. 

Some blue-greens, Microcystis especially, secrete 

a clear, gelatinous or slimy substance called 

άƳǳŎƛƭŀƎŜέΦ  aǳŎƛƭŀƎŜ ƛǎ ŀ ƎƻƻŘ ǘŜǊƳ ōŜŎŀǳǎŜ ƛǘ 

serves to hold the individual Microcystis cells   
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ǘƻƎŜǘƘŜǊ ƛƴ ƭƻƻǎŜƭȅ ƻǊƎŀƴƛȊŜŘ ŎƻƭƻƴƛŜǎ ǿƘƛŎƘ Ŏŀƴ ŦƻǊƳ Ƴŀǘǎ ƻƴ ǘƘŜ ǿŀǘŜǊΩǎ ǎǳǊŦŀŎŜΦ  ¢Ƙƛǎ     

mucilage also protects the cells.  Partly because of this protective coating, blue-greens are 

more tolerant of algaecides than true algae, so copper-based algaecides have a limited effect 

unless used with a surfactant to help break through the coating.  The mucilage also gives the 

blue-green blooms a sheen that many mistake for an oil sheen. 

The Blue-DǊŜŜƴǎΩ DǊƻǿǘƘ wŜǉǳƛǊŜƳŜƴǘ ŀƴŘ /ȅŎƭŜ 

The growth requirements of blue-greens are the same as for true algae.  They need sun, water 

and nutrients.  Intervals of hot, stagnant weather are particularly conducive as blue-greens are 

especially adapted to compete against the true algae and other plants under these conditions.  

The most important adaptation for out competing the true algae is the blue-ƎǊŜŜƴǎΩ ǇƻǎƛǘƛǾŜ 

buoyancy which is regulated by gas filled Avesicles. 

.ȅ ǘƘŜ ŘƻƎ Řŀȅǎ ƻŦ ǎǳƳƳŜǊΣ Ƴŀƴȅ ƻŦ hƘƛƻΩǎ ƭŀƪŜǎ ŀƴŘ ǊŜǎŜǊǾƻƛǊǎ ƘŀǾŜ ǎǘǊŀǘƛŦƛŜŘΦ  ¢ƘŜ ǿŀǘŜǊ 

near the surface (the epilimnion) is warm and oxygen rich thanks to the combination of 

sunlight, wave action and photosynthesis.  But in the dark depths (hypolimnion), the water is 

cold and oxygen poor.  With photosynthesis necessarily confined to the sunlit epilimnion, most 

 

 ...blue-greens 

are especially 

adapted to 

compete 

against the true 

algae and other 

plants... 


