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What are blue-green algae?

Photosynthetic bacteria (cyanobacteria)

Native to every lake & river in Wisconsin
Buoyancy: they regulate position
Temperatures: they like it hot

oxins: produced by some species
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Planktonic blue-green algae
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Floating Algal Mats:
Oscillatoria, Lyngbya, Plectonema, Planktothrix

P. Tikusis




Hazards of blue-green algae blooms

 They may form nuisance blooms.
e Blooms impact aguatic life.

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

e Toxins may irritate the skin in sensitive
Individuals; swallowing or inhaling them in water
can cause iliness.

 Not all blue-green algae make toxins, and




What causes harmful blooms?

e Excess nutrients, primarily phosphorus
 \Warm water and calm weather




Adaptations of blue-green algae
present management challenges

« Grow better in high water temperatures
e Store phosphorus for later use
* Nitrogen fixation in some species
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Zebra mussels & quagga mussels
affect

NOAA MODIS 3

Thomas Archer
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Microcystis blooms
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Mussels reject Microcystis when feeding.
Microcystis regulates its buoyancy and
can move back up in the water column.



Harmful algal blooms in
Wisconsin are not new.

THE “WORKING” OF THE MADISON LAKES,

By WILLIAM TRELEASE.

Every season a greenish-yellow scum occurs in greater or less quantity on
Third and Fourth Lakes (Mendota and Monona), during the hot weather of
summer, after the water has been calm for a number of days in succession.
‘When but little of it is present, it appears as fine granules suspended in the
water, often scarcely visible to the naked eye except as they reflect the
light, when they call to mind the dancing motes in a beam of sunlight.

Trelease 1889. Transactions of the Wisconsin Academy of Sciences, Arts, and Letters 7:121-129



Historical harmful algal blooms
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Cyanobacterial Toxins 1967-1969 @ Toxicity determined via
Karl 1970 PRy mouse bioassay

20 sites




Cyanobacterial Toxins 1983 @ Toxicity determined via
Vennie & Wedepohl 1986 P mouse bioassay

Repavich et al. 1990
Sonzogni et al. 1990
86 sites




Cyanobacterial Toxins 2004-2008 @ Toxins above detection levels:
Microcystins > 1.0 ug/L, or
Anatoxin-a > 0.5 ug/L, or
Cylindrospermopsin > 0.5 ug/L
(in water via HPLC/MS/MS)




2009-2012 HAB
Surveillance Program

@ Sites at which algae was sampled
o for Wisconsin Harmful Algal Bloom
" Surveillance Program

(O Toxins detected in
previous studies
1967-2008

Numbers indicate multiple sampling dates for a single water body.



2009-2012 HAB
Surveillance Program
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@ Toxins above detection levels:
Microcystins > 1.0 ug/L, or
Anatoxin-a > 0.5 ug/L, or
Homoanatoxin-a > 0.5 ug/L, or
Cylindrospermopsin > 0.5 ug/L, or
Deoxycylindrospermopsin > 0.5 ug/L
(in water via HPLC/MS/MS)

(O Microcystin > 0.1 ug/L
o (via ELISA)
q,.
Toxins below
‘ detection limits

(O Toxins detected in
previous studies
1967-2008

Numbers indicate multiple sampling dates for a single water body.



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
NESR > 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

may contain blue-green algas capable of

producing toxins that can be dangerous to humans and pets,

/N

« It water is cloudy, looks like green
paint or pea soup, or has a fleating
scum layer or floating clumps

Do not swim or swallow water

-Do not allow children to play in
scum layer from shoreline
* Rinse off after swimming

FOR YOUR SAFETY

-Do not allow pets to swim or drink

For amore wiformanion placse contact the

HEALTH DEFARTMENT ai
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Algae are common in lakes and rivers.
But at high concentrations a type
called "blue-green” algae can make
people and animals sick.

What to look for: I you or your pets
V¥ Does the water ook have come in contact PR
"pen oooy' with blue-green algae,

V' Doos it smell swampy? wash thoroughly.
Blue-green algae can: Think you or animals

are sick from it?

Call a doctor or
veterinarian immediately.

W poison your pets or fivestock
~ animals have died from it.

VITETTH TR0 OUDT SUESTKEC D IOULY
This poster prepaned by the Minnsota Intsragency Work Group on Biue-Green Algas.
In Wisconsin - http://dnr.wi.gov/lakes/bluegreenalgae/




Cylindrospermopsis

P ———
31,000 cells/ml 1 255,000 cells/ml | ‘_// ‘

S.1Grz_a_ham

3,000,000 cells/ml

C. Fitzgibbon




o = _ Probability of Cell Density Microcystin

e ™~ 2009-2012 HAB Adverse (cells/ml) -LR (ug/L)
~ . Surveillance Program =2
/" cellgensity o [emme [ |
& Moderate 20,000-100,000 | 10-20

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

'h, total )

I‘l I.'l

. microcystins /

Graham et al. 2009, based on World
Health Organization, 2003 Guidelines for
Safe Recreational Water Environments
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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.

o Keep pets out of scummy

water, and wash them off
Immediately if they swim or J

wade in during a bloom. _ ™~
J When in doubt,

keep out!




@ Blue-green algae - YouTube - Windows Internet Explorer

|I3 http:/ fnsnaneyoutub e, comfatch fe=CGGS0pfBERIEfeature=player_embedded
File  Edit View Faworites Tools  Help
i Favorites | gis Suggested Sites (2 = Suggested Sites

D Blue-green algae - YouTube | |

You([TH)

Blue-green algae

Alegt DHS Tophos & - Progroms & Services  Partmers & Provelers  Beforesce Cesler

Blue-Green Algae

Wisconsin's Harmful Algal Bloams Program

Wiacanun's Hammilud Algsl Baams piogiem collects slamanan about hurman and srens) Bness snd death
resulting from esposure to blue-green algas. Trackong dness sformaton will help the Wisconsn Divison of Pulike
Heakh measune the problem of bue-green algae n our bkes and mers

I you get s after swimmeng m & Wisconsn ke or nver, please [eoorl | 1 | 55. This

program dees not provide medical treatment, so f you ame expenencng severs symgioms seek medical
non Fmmediately

When in doubit, best keep out!

Beck totop | Contectus | Ceschame: | Eopdoyment | BEowscynobce | Siefeedba

WIDNRTV - 175 videos
& - o2
m Subscribe 419
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http://dnr.wi.gov/lakes/bluegreenalgae

http://www.dhs.wisconsin.gov/eh/bluegreenalgae/




What can we expect in the

future?

Record-setting algal bloom in Lake Erie caused by
agricultural and meteorological trends consistent with
expected future conditions
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In 2011, Lake Ere experienced the largest harmful algalbloominits  the Laks Ere ecosystem. Poesible causes for these more recent

recorded history, with apeak intensity over three times greaterthan  increases inchide incresses in agricultural nonpoint sources of

any previously observed bloom. Here we show that longterm  hioavailable phosphoras (16), the presence of invasive musscl
trends in agricultural practices are consistent with increasing  species specifically Dweirrena rostriformis bugensds (quagga ms-
phosphorus loading to the western basin of the lake, and that  sels) and Dreissenid polvmorpha (zebra mussels) (17-20), and
these trends, coupled with meteorological conditions in spring  intemal phosphorus loading to Lake Erie's centrl hasin that
2011, produced record-breaking nutrient loads. An estended  jnereqees inresponse to hypoxic conditions (21,

period of weak |3‘F'E dreulation then led to abnormally long In 2011, Lake Erie experienced an algal bloom of record-
residence times that incubated the bloom, and warm and quiescent  copting magnitude (Fig. 1). Land use, agricultural practices, and
conditions after bloom onset allowed slgae toremainnear he 0P e orological conditions may all have contributed to stimulat-

Proceedings of the National Academy of Sciences
April 1, 2013

http://www.pnas.org/content/early/2013/03/28/12160

06110.abstract
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receiving waters has become a global problem (1), Examples of e e R :
k : 2 ( R to be a significant additional contributing factor. Here we test
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Seasonal & Regional Trends

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
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 Heavy rains & snowmelt: extra nutrients

e Earlier warming & extended warming may
lead to blooms

e Invasive species?

Figures from Wisconsin Initiative on Climate Change Impacts 2011: Wisconsin’s Changing Climate: Impacts and Adaptations
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Gina LaLiberte, Wisconsin DNR
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