Introduction to Cyanobacteria:
Identification, Ecology, Health
Effects, and Tracking

Wisconsin Waters 2020:
Focusing on Resilient Lakes & Rivers
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Wisconsin Department of Natural Resources
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« Cyanobacteria identification basics
» Algae identification basics

« Cyanobacteria health impacts &
recreational guidelines

T. Johnson
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Download at biodiversitylibrary.org
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a USGS

science for a changing world

Field and Laboratory Guide to Freshwater Cyanobacteria
Harmful Algal Blooms for Native American and Alaska
Native Communities

Open-File Report 2015-1164

U.S. Department of the Interior
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ulBwasserflora von Mitteleuropa: Cyanoprokaryota
Komarek & Anagnostidis 2008-2013

StBwasserflora von Mitteleuropa

H. Ettl G. Gartner 1 9/
H. Heynig  D. Mollenhauer (Hrsq.) ]

J. Komarek K. Anagnostidis

Cyanoprokaryota

1. Teil: Chroococcales

Spekirum

FISCHER

StiBwasserflora von Mitteleuropa

B. Budel G. Gartner
L. Krienitz M. Schagerl (Hrsg.) 1 9/2

J. Komarek K. Anagnostidis

Cyanoprokaryota
2.Teil: Oscillatoriales

SuBwasserflora von Mitteleuropa
Freshwater Flora of Central Europe

B Budel G. Gartner L Krienit
M. Schager! (Hrsq. / Eds.)

J. Komarek

Cyanoprokaryota

3. Teil / Part 3:
Heterocytous Genera
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Online Resources

{m Sinice a rasy.cz - galerie

Galerie Vyhledat

& L Axce

{3 Chiorophyta
%L Chromoptyta
i+ {3 Cryptophyta
-3 Cyanobacteria
+ {2 Dinopiyta

# (13 Euglenophyta
i+ {3 Glaucophyta
() Haptophyta

+ (23 Rhodophryta
1#- {3 Streptophyta

i+ L1 vodni bezobralli
i#-{3 voani poratiovei

Chromophyta Cryptophyta

Cyanobacteria Dinophyta




WI Cyanobacteria Resources
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File Edit View Favorites Tools Help

About DHS  Topics A - 2 Programs & Services  Partners & Providers  Referesce Center
Favorites ' jagested Sites (1) = Suggested Sites

) Blue-green slgae - YouTube LI Blue-Green Algae
('l Tube g el B e Wl e B [

Wisconsin's Harmful Algal Blooms Program

Wisconsin's Harmful Algal Blooms program collects information about human and animal #ness and death
ting from exposure to blue-green algae. Tracking liness nformation wil help the Wisconsin Division of Public
Health meassure the problern of Blue-green slgse in our lakes and rvers

If you get sck after swimiming in a Wisconsin lake or nver, please [og possiic 3 clated liness. This
program does not provide medical treatrment, so if you are expenencng severe symploms sesk medcsl
attention immedately.

When in doubt, best keep out!

o

Blue-green algae

I WIDNRIV 17 . 8.371
D Subscrbe ‘

dnr.wi.gov and dhs.wisconsin.gov
Search for “algae”
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~« Introduction to cyanobacteria
» Tools to ID cyanobacteria vs. other algae
* Resources for accurate communication

T. Johnson



What are algae?

Have chlorophyll, like plants

Lack specialized tissues, unlike plants
They grow everywhere, even in deserts
From tiny unicells to giant kelp




Cyanobacterial species vs. strains

» Cyanobacteria (blue-green algae) are true
bacteria

» Bacteria only divide — no sexual reproduction

 Different genetic profiles can evolve within
each cyanobacterial species — these are
strains.



Key features for identification

Color. All algae have chlorophyll-a. Many
have additional pigments.

Texture: stringy and hair-like? Tiny
particles in water? Does it drape over your
fingers or run right through them?

Shape of colonies.

In most cases, light microscopy is
necessary.






Don’t mistake duckweeds or watermeal for blue-green algae

Duckweeds (Lemna,
Spirodela) have roots =

Virginia Tech Weed LD. Guide

Watermeal (Wolffia)
Tiny, firm, grainy




Don’t mistake yellow pollen for blue-green algae

a* -2 ' i i = - gk = 5™y P . " .

Lok for similar yellow “dust” on land




Great Lakes aren’t immune
to pollen accumulations




Other organisms can form green scums.
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Don t mlstake fllamentous green algae for blue-green algae

Sp/rogyra & reltlves Cladophora & relatives

sllppery texture halrllke unbranched wet cotton texture, usually branching
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How do | tell if | am seeing cyanobacteria or something
else? “Jar Test” — does it form a floating layer?

Tiny particles

of planktonic

cyanobacteria )
Shake & walit —

most true algae
True algae» e} sink.

Minnesota Pollution Control Agency “Simple, no-cost tests for blue-green algae”
(Search for “Minnesota jar test”) tinyurl.com/y8jfxxpg
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Take a close look at floating green layers
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Wolffia (watermeal) is a tiny floating plant. A few duckweeds are present too.



How do | tell if floating mats are cyanobacteria or something else?

“Stick Test” — does it coat a stick like paint?
Does it drape over a stick like green hair?
(There is 1 exception, so look at color.)

5T v-k

Minnesota Pollution Control Agency
“Simple, no-cost tests for blue-green algae” tinyurl.com/y8jfxxpg
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Unisriate, unbranched trichomes (filaments)




Some Oscillatoriales are motile




Some Oscillatoriales are motile




Some Oscillatoriales are motile
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Heterocytes for N fixatin, false branching, uniseriate
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Heterocytes for N, fixation,

true branching, multiseriate ,

Aetok;honos hydrillicola
- Eagle-killer Hydrilla dwellex.
W|Ide et al. 2014 Phytotaxa 181:243-260



PL&NKTONIC BLOOMS: Microcystis and other buoyant species appear black when
viewed with'a microscope, due to i 1t refraction by the gas vesicles in the cells.




MICI’OCyStIS The most common bloom-forming

cyanobacteria genus in Wisconsin lakes
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Aphanizomenon
Tiny grass clippings
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Dolichospermum lemmermannii
viewed with dissecting
microscope




Dolichospermum lemmermannii
(previously Anabaena)
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Bob Sterner ~

@bobsterner

Perhaps unprecedented surface algal bloom at
@LakeSuperior shore at Cornucopia, WI yesterday. We
are coordinating with Apostle Islands NPS to sample
today. Photo by Brenda Lafrancois. Nutrients, warming,
wind, what have you done?

@bobsterner
August 10,

s,

8:11 AM « Aug 10, 2018 - Tvatter for iPhone

Algae Bloom in Lake Superior Raises
Worries on Climate Change and Tourism

Ne York Times
August 29, 2018

Scientists collecting samples of the algae. Lake Superior is one of several major bodies of water where
algae blooms have drawn scientific scrutiny, srenda Morasks Lafrancots

Aug. 29, 2018 t v & » |]

In 19 years of piloting his boat around Lake Superior, Jody Estain had
never observed the water change as it has this summer. The lake has been
unusually balmy and cloudy, with thick mats of algae blanketing the
shoreline.
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Gloeotrichia echinulata

G. LaLiberte Clean Lakes Alliance Monitoring Volunteer




Woronichinia
(formerly Coelosphaerium)




Cylindrospermopsis raciborskii

N. Trombly,
WDNR

Blooms may occur at depth

NR40 Prohibited species; subtropical but expanding its range in temperate regions




Floating Benthic Algal Mats:
Oscillatoria, Lyngbya, Plectonema, Planktothrix
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Filaments are more evident in water., . \
These filaments are very long for cyan‘t;a%teria —up to 10 mm.
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Microseira wollei
(formerly Lyngbya, Plectonema)
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Up to several cm long - huge for a cyanobacterium.
“Breaks” are gaps between trichomes |nS|de sheath

alse branching
may occur




Microseira wollei
forming balls in Lake Erie
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Possible look-alike: '_purple sulfur bacteria. If material is
ea '(;‘rpscorfe td6 confirm ideptity.

n, A g -_—
gy 3 .




Tolypothrix

Can form balls on lake bottoms that later float
to surface

Microscope needed for identification

False branching; heterocyte at branch
Olive-green to brown color

heterocytes .
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Aphanothece & Aphanocapsa

Colonies consist of small spherical or ovoid cells
Difficult to identify to species — microscope necessary|
Aphanothece stagnina:

Globular or irregular colonies up to a few cm diameter

May form large masses on lake beds, or float
May contain calcite crystals
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Nostoc
Aquatic species: pinhead to egg-size, on lake bottom or floating

N. pruniforme: “lake plums,” “mare’s eggs”

Colonies consist of unbranched filaments in a

firm gelatinous matrix
Filaments have heterocytes — Nostoc uses them

to fix atmospheric nitrogen

_—
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Nostoc zetterstedtii: “lake blackberries”

Rare! Red-list species in Europe

Prefers Lobelia & Isoetes lakes (oligotrophic, clear water)
Replaced by N. pruniforme as lake water becomes more eutrophic

~—

Please let me know if you find N. zetterstedtii or N. pruniforme! Gina.LaLiberte@wisconsin.gov




Nostoc commune

Terrestrial!

Star jelly, witches’ butter :.:.

French: Crachat de lune . v s

(moon spit)

Outer mucilage layer
often dark yellow

Black and crispy when
dehydrated
Rehydrates & is more
noticeable after rain

'Dhat s not goosé poop'




COULD BE MISTAKEN FOR NOSTOC: Ophrydium versatile

Colonial protozoan

Internal symbiotic algae (Zoochlorella) give colonies their green color

Soft, gelatinous texture

Colony may be attached to plants, on the lake bottom, or broken free and floating










Unbranched filamentous green algae:
Spirogyra and relatives Mougeotia & Zygnema
“‘water silk,” “frog spit”

Secretes pectin, giving it a slippery texture




)
:

a8,
Spirogyra Mougeotia - ~Zygnema

.




Unbranched filamentous green algae: Oedogonium
Often covered with epiphytic algae and mixed in with other filamentous greens
Microscope needed for identification

Rings of apical caps from cell division are
a key diagnostic feature




~

Branched Green Filamentoius Algae
(Chlorophyta)




CHLOROPHYTA: Cladophora
Microscope needed for identification, but cottony, highly branched greens on hard
species have few branches.

Older portions are often
covered with algal epiphytes.
Diatoms make it appear to be
a golden-brown color.

G, LalLiberte




CHLOROPHYTA: Cladophora & Rhizoclonium

Microscope needed for identification

Phenotypically plastic so they are difficult to identify to species

Cladophora species with minimal branching are confused with related Rhizoclonium
Often entangled with macrophytes or forming nuisance growths

Large, coarse filaments (>40 um diameter) are most likely Cladophora




CHLOROPHYTA: Aegagropila linnaei

(formerly Cladophora profunda var. Nordstedtiana, Cladophora aegagropila)

Coarse, branched, somewhat crispy texture. Side branches are lateral and subterminal.
May form round “lake balls” (marimo in Japanese) from rolling around on lake bottoms.
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CHLOROPHYTA: Pithophora  Also known as “horsehair algae.”

Microscope needed for identification. Branching and coarse, rough texture.
Branches are at right angles and cells are long. Resting cells appear as dark ovals.
Notorious for forming nuisance growths floating or entangled in macrophytes.

N
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CHLOROPHYTA: Dichotomosiphon tuberosus

: t

Filaments lack true crosswalls and have
only constrictions with “pinched”
appearance.

|
Branches are in pairs at
constrictions in filaments.




Other Green Algae (Chlorophyta)




CHLOROPHYTA: Hydrodictyon reticulatum “Water net”
Each cell can grow into another colony.
Prefers high pH.

- IR T
G. LaLiberte X MwYEr oo
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CHLOROPHYTA: Chaetophora

Small, firm, gelatinous lumps which are difficult to compress; can take a branched form
Commonly attached to plants in lakes, especially rushes

Branching can be seen with a microscope







What We Know:
Exposure Routes & Toxins

 |ngestion, inhalation, skin exposure

 Liver & kidney toxins: microcystin &
cylindrospermopsin

* Neurotoxins: anatoxins and saxitoxin

« Dermatotoxins: lipopolysaccharides

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

* You can’t tell if toxins are present by looking
at a bloom.




Research Area:
Fish Consumption

Not all of the health risks from cyanotoxins in fish [
are currently known. -

Toxins may accumulate in organs, so only eat
fillets.

Rinse fillets well with clean water before cooking
or freezing.

Fish from waters with recurring blooms may have
off-flavors from taste & odor compounds.

Oregon Heath Authority fact sheet:
https://tinyurl.com/yywwbvdp
(search for “Oregon Health fishing algae”)




Research Area :

Aerosolization by wind or waves as an exposure route
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Research Area :
3-N-methylamino-L-alanine
(BMAA)

Non-protein amino acid

Hypothesized link to heurodegenerative diseases via chronic
exposure.

Other environmental exposures may play a role.

There may be a genetic component to vulnerability - Cox 2009

Not all evidence supports link to neurodegenerative diseases.

Some exposure studies use levels beyond what is
environmentally relevant.

Reviewed in Chernoff et al. 2017 tinyurl.com/y5sx3u?l



What causes
harmful

blooms?

. Excess nutrients (P & N) fertilize blg
» Warm water and calm weather | '-

- Shallow reservoirs and impoundm =
particularly vulnerable to bloor -*"'

ANY waterbody can hg ' '."" om because o
cyanobacter‘l‘é are in ALL ﬁerbodles T
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The details are more complicated...

* Species and strains
* Cell biochemistry
* Micronutrients (iron)
» Dissolved carbon

« Zebra & quagga
mussels

 Nutrients & cells from
lake sediments

 Herbicides?

“Favorable environmental conditions”
— Mark Vander Borgh, NCDENR




Are blooms more frequent?

CHANGE IN ANNUAL AVERAGE TEMPERATURE (°F) CHANGE IN THE LENGTH OF THE GROWING SEASON CHANGE IN ANNUAL AVERAGE
FROM 1950 TO 2006 IN DAYS PRECIPITATION (INCHES)

FROM 1950 TO 2006 FROM 1950 TO 2006

v ”

Mmoo~ N o @

[ IEEd
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e s o T

* Yes — worldwide evidence
 Heavy rains & snowmelt: extra nutrients
* Drought —lower, warmer water

« Earlier warming & extended warming may
lead to blooms

Figures from Wisconsin Initiative on Climate Change Impacts 2011: Wisconsin’s Changing Climate: Impacts and Adaptations




How do | get rid of it?

.1
PRt 1 L

~Cher al tr atment usually not permitted — killed
' cells can release toxins in 1 big dose.

Other “solutions” are often ineffective or treat the
symptom, not the cause.

Reduce nutrient input, but internal loading can
continue to fuel blooms.

Methods should be supported by peer-reviewed
science and address effects on non-target
organisms.

T. Johnson



Toxins

We have a good idea of what common

planktonic species contain strains that can
make toxins.

We know much less about uncommon or
infrequently occurring species.

About 2700 described species worldwide.

Research carefully — unless you know the full
story, inadequate information may cause you
undue concern.



How to tell if it's safe?

What does the water look like?
Can you see your feet?
How does it smell?

For pets, does the water look like
something YOU would want in your
mouth??

Has there been a recent heavy rain?
(higher bacteria levels)



Who Is at risk

Children, especially small children.

People with compromised immune
systems.

People with allergies may have greater
sensitivity.
Animals.



Can | do my own testing?

* Yes — Wisconsin State Laboratory of
Hygiene

« Keep in mind blooms may change
significantly between time of collection and

when results are available — concentration,
toxin production

* Posting advisories should be left to public
health officials



Who issues advisories”?
Chapter 254.46 Beaches. The

department or a local health / m \

. WATER QUALITY ADVISORY
department shall close or restrict | | _mewsemeyconansuesroen sigae capamesr
swimming, diving and recreational

eXiStS in any area used for thOSe -Do not allow pets to swim or drink
purposes on a body of water and S B b .

bathing if a human health hazard ij} o A s
On aSSOCiated Iand and Shall LOCAL HEALTH DEPARTMEMNT at | ) -
require the posting of the area.

DNR has the responsibility for advisories at State Park
and State Forest properties.



US EPA Recreational Guidelines

Recreational Advisory Levels for Cyanotoxins

Microcystins (MC) Cylindrospermopsin (CYN)
8 Mg/L 15 ug/L

Swimming Advisory: not to be exceeded on any day
(also dually proposed as Ambient Water Quality Criteria)

« Based on toxins’ effects on target organs
(liver, kidney), not on acute effects (e.qg.,
allergic reactions, vomiting, diarrhea).

« Take children’s smaller size into account.

* Not enough data to determine cell densities or
pigment levels (chlorophyll or phycocyanin)
correlated with these toxin concentrations.

https://www.epa.gov/wqgc/recreational-water-quality-criteria-and-methods




WHO Recreational Guidelines

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

Graham et al. 2009, based on WHO 2003 Guidelines for Safe Recreational Water Environments

31,000 cells/m! | #8 3 000,000 cells/ml
MCH10.9 pg/l F - MC 30.5 g/l

D ———
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Signs for tribal & local public health and other agencies

IS IT BLUE-GREEN .OR SOMETHING

ALGAE ELSE?

Bioe-green algae aro Eatiena kaown &5 Cyanodaciond and are & natural part of mate! bodes. With
OGN NG aNd NETIents CYanctacions Can Qrow Quickly and form a tiue Jreen alpae ooy

« Dlooms vhien look bie spiled ponl of pra soup < I Wisconsin, Licoms are most comemon i ie

nd can change the codor of Tae water 0 warunat, o May 1o Seplendec
areon, tive, hurguoes perpda, tan, of whis . B s - 50 ne your best

« Dlzo-green 3igae can praduce toxing thar (gment when choosng 8 3pct Jo swim 0o
can make poopie and animals sick POL YWIm I @ Colorod waior o where you e

fosm, scum, of slgsl mabs

HARMFUL N9 HARMFUL

e
e
-—

Grven watel that leoks s pea soup

< ﬁ"fmml e

Flaating gate o mats Ty Eron Nesting pu-mumk-om

Wandomum Orparioert of Houlh Servies

wce 3t r4a am

T s Y SO0 e e e o) Ok Sy
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A blue-green algae bloom may be present. Blue-green algae
can produce toxins that can make people and animals sick.

Be alert! Avoid water that:

Is discolored or streaky

Has floating scum, globs, o mats Has smali green dots floating in it

¥ Do not swallow lake water or touch foam, scum, or algal mats,

¥ Do not let pets swim in scummy water or lick algae off their fur.

v Rinse fish with fresh, clean water and throw away guts before
cooking and eating.

¥ Do not swim in areas where you cannot see your feet in
knee-deep water.

Fee eal

To leaon move aboot Mue groen sigae. Vall www.dha wigov and search “algse”
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BLUE-GREEN ALGAE (CYANOBACTERIA)
BLOOM MAY BE PRESENT IN THE WATER

Bive-groon algae can produceo toxins that can make
people and animals siok.
Be alert! Avoid water that:

R

1% discoloned Looks like spilled  Has floating scum,  Has small green
o streaky paint or poa soup glabs, or mats doets floating in it

¥ Do not swallow lake water or touch foam, scum, or algal mats.

¥ Do not let pets swim in scummy water or lick algae off their fur.

+ Rinse fish with fresh, clean water and throw away guts before
cooking and eating.

+ Do not swim in areas where you ¢annot see your feet in
Knee-deep water.

Call your doctor, the Wisconsin Pokton Center, or your veterinarian if you
o¢ your animale have sudden sickness or signs of polsoning.
m" o [~ Tata i L i e o e

Mhaaaaa| BEACH CLOSED

jeesiemnin| BLUE-GREEN ALGAE
(CYANOBACTERIA) |n

Also available as
bookmarkers

https://www.dhs.wisconsin.gov/water/bg-algae/health-pros. htm | —

BLOOM PRESENT

Blue-grean algae can produce toxins that
can make people and antmals sick,

KEEP YOURSELF AND YOUR PETS OUT
OF DISCOLORED WATER AND DO NOY
TOUCH FOAM, SCUM, OR ALGAL MATS
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Anceran Moten Gorler: 300-222.2222
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Communication Caveats

DON'T terrify your audience.

Know who has the responsibility for issuing advisories.
ALWAYS work with local public health officials (tribal,
county, municipal) if there is a need to communicate risk
to the public for a given water body.

Be absolutely certain that a “bloom” is actually
cyanobacterial

Recognize that conditions can change rapidly, so results
may not reflect current conditions.

Learn to identify impaired conditions, but recognize that
toxins may persist after blooms abate, or may be
produced by less noticeable benthic cyanobacteria.
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Lake Erie Harmful Algal Bloom Forecast

@ Lake Erie Harmful Algal Bloom Bulletin

25 September, 2017, Bulletin 22

Cyanobacterial Density

The images below are “GeoPDF". To see the longitude and Lititude under your cursor, select “Tools » Analyse » Geospatial Location Tool*
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Cyanobacteria Assessment Network

EPA, NASA, NOAA, & USGS

Data from NASA/USGS
LANDSAT & European Space
Agency Sentinel satellite
missions

Most inland lakes are too
small for satellite monitoring.
Toxins cannot be detected
via remote sensing.
Android app is public & web

_ platform is in development.
D. Gurlin 5

https://www.epa.gov/water-research/cyanobacteria-assessment-network-cyan
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Location Lake Winnebago - 2
2 qf_4

Google

Satellite:OLCI Product:Cyano

cells/mL

‘ 7 & 93'] since prevnou° data |

LOov2718 LO0V13e L 12/09/17 Loy Lvasns

ENEER ()

Composite cyanobacteria cell count
maximums (over 1 week) are updated

weekly.

Caveats:

Thin clouds & ice may register as blooms.
Data better for lakes > 900m (0.56 mile).
Data are most reliable for open water in
the middle of a lake. Pixels containing
land & water are not accurate so this is
not suitable for assessing blooms near
the shore.

Consider this a research level tool that’s
appropriate for the largest ~150 lakes in
Wisconsin.



7/-day composite value from August 27, 2017 through September 2, 2017




blooms in Wisconsin®?

How can | help track

Please let the DNR know about significant bloom events!
DNRHABS@wisconsin.gov

Bloom location, size, duration, photos

 DNR cannot test for each bloom, but knowledge of blooms helps us to
track where HABs are a public health burden.

« Most bloom-tracking apps/websites DO NOT report to DNR.

* The exception is bloomWatch: htips://cyanos.org/bloomwatch/ BUT
follow-up information by states to bloom reporters is not supported.




My Water Quality

Are harmful algal blooms affecting our waters?

CYANORACTERMA AND SARMFUL ALTAL BLOCH METWORY OF THE CALTORMIAWATER QUALITY MONI TORNG COUNCE.

In the works from WI Department of Natural Resources...
online bloom reporting and mapping

This map only shows locations where hasméul algal blooms (HADs) have been volunlarly reporied. Califomnis curently does not have adeguate funding for 3 stabewide
routing moniloring program 20 moniloning dats is Imited. A walerbody with no dsta is not an indicstion st  bloom & not present Dols represent reparted beations
with pop-up windows provicing additicnal datn for each HAS intident such aa fiela andior Iab results. Savaral routing monitoning programs axiat for some locadons
(famath Ensin, Enst Bay Regicnal Parks, Clear Lake, and resenicirs along State Water Project), which may share monfanng data 1o peesent in this map
Note - Tha exact lccalion, extent, and loxicity of he raported bioom may not ba accurate snd may not ba sifetting the entirg watarbody. Plesse uae dals presented in
this map for generad purpases anly as it may contain errars. The datn ane sudject 10 change as new Infarmation Ia received Please check back for caly updates
* To ooanioad the Tull dats s, ciick the downiosd bution located on the bottom right of the mep below A racant copy of the HAB Incidents Report dels 2o i a0
avadable @35 8 " 254" flie on the Calfornin Opan Datn Portal
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How can | get updates’?

WISCONSIN

- "“.DN R

e

Updates to the DNR blue-green algae
website, HAB tracking, and webinars | "~ " r— |
will be posted to GovDelivery. —— | LA

Subscribe to email or text updates — ey
check the box for “Blue Green Algae”
under the Lakes heading, and submit.

=[] Lakes

i <z
L] Aquatic Plants (‘L’\ in f @ vy O m @ A\ '

Leam more about ways fo Connect with DNR.
@Blue Green Algaeb

L] Citizen Lake Monitoring

[_| Lake Information

] Lakes Calendar @
(] Lakes-L Blog

] Red Swamp Crayfish
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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




What about other situations?

: ‘m:'a’yﬂ"s'ftbatchy or in small areas Chunks of material floating
; or growing on lake bottom

k - P. leu3|s

: F|ne dustlng of cyanobacterla on surfac;a

¥ Jdgment call — account for health vulnerabllltles ablllty to
| keep water out of the mouth. Consider choosing another area |
" for recreation if better conditions are aailable.




How to be safe?

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,
choose a better place to swim.

Choose the clearest water
possible for small children and
pets. Avoid swimming in
shallow, warm, stagnant
water bodies.

Always shower after swimming
In a lake, river, or pond.
Try to avoid swallowing
water, no matter how
clean it looks (especially
after a rainstorm!)

When in doubt,
keep out!




Keep your pets safe!

Water intoxication and heat
stroke share symptoms with
cyanotoxin poisoning.

Give your dog frequent breaks
from playing in water.

Use flat objects for retrieval to
minimize water ingestion.

Provide access to shade.

Do your dogs or cats eat grass?
Don’t use lake water to irrigate
your lawn during a bloom.




Reduce risks from cyanotoxins & waterborne pathogens:

Supervise dogs & keep them out of
unsafe conditions.

Choose the clearest, cleanest water you
can find for dogs to swim in. Avoid
swimming in shallow, warm, stagnant
water bodies.

Always provide clean drinking water.

Prevent pets from drinking untreated
water to protect against parasites,
waterborne diseases, & cyanotoxins.

Wash dogs off with clean water after
swimming, so they don't ingest
cyanobacteria from their fur.




Contact Join DNR

WISCONSIN DEPARTMENT [ : " l L. &8 Butiness Ucenses & Requiations Recreatian Eriv. Protoction
of HEALTH SERVICES '

Lake Natrie:
&l |

Blue-Green Algae

TR 1himeems & Animsads | Drinking Water § Reonadioe § Protec Yoursel | stesounoe

Contact and General Information
1f you think you are experiencing symptoms relatec to exocsure to bue-gresn aigae (e 3.,

stamach cramps, diarrhea, vamitng, kaadache, fover, miscla weakness, afficulty hroathing),
e -Lav N o -l - .
RN O 2 Blue-Green Algae wuriect yuan dutier ue the Soson Ienmeten Holie (B00-222-1222) righl away.

(et rg Mzse - y Blue-areen algpe
a un o It your pet displays symptoms suzh 25 selzures, vemiting, o slamhza after contact with .

{vth Lancewrs SUITA0e water, CoNtAcT your veterinanan nont away
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Report a Case voth potenibigl begll ey caused by blue=green slyae, vist te Degacuner ol

L " ] Healn Servires . ar contact oha Bureau at Erviranmenrtsl ard Oocupatianal Health at 828

- Report illnesses in
N

Baar e . For more information sbout contazurg your local health departmrent, cheds the Deuaireit o

Eomaat l.“ I IanS an“ I Ia S R srcos YNt ! Contact information

For nforration oo Lakar 11 Mxcran

vertacn
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If you are (o your bocal community =) interested in collecung samples Tor analysis, please contad
the Wisconsin State Laboratory of Hygiene at (800)442-4618. Tne Wiscansin Department cf
Kaniral RAsaureos IS nat ourrently congucting any routinge monitaring for Bloe-groen Sgae ar ias
wreen glgel loxins,

online, or call
608-266-1120

Winse I daubt, oy out

What are blue-green algae?
Blue-green aloag, alsa knawn a3 Cyanoaartana, are a group af phatasyithetic bacterla that mary people refer to as "pard soum,”
Ulue-green 2lose are must uften bige-green m ooloe, bul can glsy be blue, green, reddisti-parple, o brown, Blus-green agge

1
NEW! geacrlly graw Inlakes, pands, ard slaw maving streamas whan e water &= waem and encichad with autrients like phamahocus ar
Nroger

For nelihcane pro

Cyansimg

When envircrerentsl conditions are just nght, blus-green sigue can grow very guickly n1 number, Most species are buoyart snd w
1130 1 cxercbee the criam foem | leemitd Haal tn Tha Z0Tane, whare thay I S21m Iayens or Baating mats. 'When thiz nappens, we call this a “hiue groen algae Blear.” Tn

¢ b grown stges liocess sl Wiscons o, Llus-green dges Dlosims peomrslly ouour betweer mod=Jung and lele Seplember, glticogh morare retsnoes, Lloon s heve
Boaes Frogra basn abserved In winter, aven under the lce

dhs.wisconsin.gov , dnr.wi.gov
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Search for “algae’

Please let the DNR know about significant bloom events!

DNRHABS@wisconsin.qov or (in the works) DNR website
Bloom location with lake, town, & county name, size, duration, photos
DNR cannot test for each bloom, but knowledge of blooms helps us to track
where HABs are a public health burden.

Gina.LaLiberte@wisconsin.gov




