Blue-green algae in Wisconsin: their
identification, potential health effects, and
determination of safe levels for recreation

Wisconsin Lakes Partnership Convention
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Don’t mistake duckweeds, watermeal, or pollen for blue-green algae
Lemna, Spirodela, Wolffia s N e & L il
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Watermeal (Wolffia) o | Look for similar yellow “dust” on land,
Tiny, firm, grainy c peC|aIIy on cars parked under trees







Don’t mistake filamentous green algae for blue-green algae
Spirogyra & relatives Cladophora & relatives

wet cotton texture, usually branching

Long, GREEN and halr I|ke not blue- greenalgae T




‘pea'soup”’ appearance:
blue-green algal bloom
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Planktonic bloom-forming cyanobacteria

Small; green or other colors (khaki or tan to olive green)
Most require microscopic examination for identification
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Gloeotrichia =~ | s Aphanizomenon
Pinhead-sized balls '} Tiny “grass clippings”
Can bloom in |
oligotrophic & __
mesotrophic lakes . C. Carlson




Bottom dwellmg Cyanobacterlal mats.. . that float
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Need sunlight on the lake bottom.

Brightly colored pigments in some species help
them to grow in low light levels.



rFilaments are usually very narrow and short,

. less than a quarter mch In length.
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Small floating mats “ filaments
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4 The Iéngth exception... Lyngbya wollei (AKA Microseira)
2% Long black “hairs,” some with “breaks” visible



Bottom-dwelling mats host diverse
assemblages of organisms.
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: Bottom-dwelling cyanobacterlal colonies

May occasionally float to the surface
'Need sunlight on the lake bottom & clear water
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Nostoc
Large colonies may be

several years old \ | Aphanothece 8 . .
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Hazards of cyanobacterial blooms

e Impact aquatic food webs and oxygen levels.

e Some species can make liver, cell, or nerve
toxins If conditions are right.

« Swallowing or inhaling toxins in water droplets
can cause iliness; they may irritate the skin in
sensitive individuals.

 Not all cyanobacteria make toxins, and
toxins are not made all the time.




What causes harmful blooms?

* Excess nutrients (P & N) fertilize growth
« Warm water and calm weather

The details are complicated...




Bloom detalils are complicated:

Cell level

e Species & strains
o Cell biochemistry




Bloom detalils are complicated:
Population characteristics

Ny

e Community composition
 Nitrogen fixation
o Effects of non-cyanobacterial organisms



dissolved carbon. herbimdé‘sﬁ-b

* Biological: competition or allelopathy from

plants, carp, zebra mussels, spiny water
fleas




Watershed nutrient inputs
Weather: precupltatnon;-:j'"?i ensity, tur

from wind, temperature

Changing climate: more precipitation per
event, longer ice-free season, higher
temperatures
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“Anecdata” 2: Lake Mendota December 6, 2015

Anneville et al. 2015 — “... lakes have an ecological memory by
showing that a warm winter can-influence subsequent seasonal

succession in the cyanobacteria community.”
Duration of Ice on Lake Mendota (1852/53 - 2015/16 Winter Seasons) Ecosystems 18(3):441-458
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You can see the blooms

that are of highest concern

Planktonic (free-floating) blooms are visible either as
surface scums or mixed into water in high concentration
“pea soup” appearance

K. Welke







World Health Organization
Guidelines

Probability of Cell Density Microcystin-LR | Chlorophyll
Adverse Health (cells/ml) (ug/L) (ug/L)
Effects
Moderate 20,000-100,000 10 -20 10 - 50
High 100,000- 20 — 2,000 50 - 5,000
10,000,000
IERER > 10,000,000 > 2,000 > 5,000

Graham et al. 2009, based on

World Health Organization’s 2003
Guidelines for Safe Recreational Water

Environments
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WATER QUALITY ADVISORY

This water may contain blue-green algas capable of
producing toxins that can be dangerous to humans and pets.

/N

FOR YOUR SAFETY

= If water is cloudy, looks like green
paint or pea soup, or has a floating
scum layer or floating clumps
-Do not swim or swallow water
Do not allow pets to swim or drink

scum layer from shoreline
* Rinse off after swimming

\

Far more injformation .ul'rq," cumtifaed e
LOCAL HEALTH DE T

-Do not allow children to play in

PARTMENT =




31,000 cells/ml 1 255,000 ceIIs/mI '__

Cylindrospermopsis /

S. Graham

3 OOO 000 cells/ml

C. Fitzgibbon




What about other situations?

.,..-

"*- p p atchy or in small areas Chunks of material floating
*?’ or growing on lake bottom
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' Flne dustlng of cyanobacterla on surfacﬂ
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Judgment call — account for health vulnerabllltles ablllty to
- | keep water out of the mouth. Consider choosing another area |
: for recreation if better conditions are available.




How to be safe?

e Avoid swimming in and
boating through blue-
green algal scums and
‘pea soup” water.

« Can you see your feet In
knee-deep water? If not,
avoid ingesting any water.

« Always shower after
swimming in a lake, river,
or pond.

e Try to avoid swallowing
water, no matter how clean
It looks (especially after a

rainstorm!) When in doubt
keep out!




. ’ o y
L o
L A, ol e

i .
’ :I :’:‘H"’li.‘h‘i:-- .

Keep your pets safe! I«

 Animals don’t instinctively know
If water is safe.

* Provide clean drinking water.

« Keep pets out of scummy water, |’
and wash them off immediately Q 4

after they swim.

 Don't allow dogs to eat dried
scum on shore or floating mats.
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