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Blue-green algae

| Wwat are they & what do they Iook Ilke'? %é =
| When are they a problem? -'“{
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nat are the health impacts of their toxins? &=
How can | tell if the water is safe? B
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What are blue-green algae?

Photosynthetic bacteria (cyanobacteria)
In all lakes & rivers in Wisconsin
Buoyancy: they regulate position
Temperatures: they like it hot

Toxins: produced by some species



Look for tiny green specks in,
water or green “d ust” on surface
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Don’t mistake duckweeds, watermeal, or pollen for blue-green algae

Lemna, Spirodela, Wolffia

has roots has roots no roots
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Virginia Tech Weed LD. Guide

Watermeal (Wolffia) p Look f_or similar yellow “dust” on land,
Tiny, firm, grainy .. selll on cars parked unr rs







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

shppery texture halrllke unbranched wet cotton texture, usually branching
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Long, GREEN, and hair-like : not blue-green algae
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flamentous
- —-green algae
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Look closer... not blue-green alg
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“peasoup”’ appearance:
blue-green algal bloom
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ms may be many dlfferent colors.
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Planktonic bloom-forming cyanobacteria

Small; green or other colors (khaki or tan to olive green)
Most require microscopic examination for identificati
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Gloeotrichia Aphanizomenon

)

Pinhead-sized balls Tiny “grass clippings

Can bloom in
oligotrophic &
mesotrophic lakes
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Bottom-dwelllng cyanobacterlal mats... that float

P. Tikusis

Need sunlight on the lake ttm.
Brightly colored pigments in some species help
them to grow in low light levels.
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F|Iaments are usually very narrow and short,
' less than a quarter mch |n Iength
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Small floating mats ** filaments
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A} Long black “hairs,” some with “breaks” visible

The length exception... Lyngbya wollei (AKA Microseira)



Botm-delin Cyabcterial colonies
' May occasionally float to the surface
| Need sunlight on the lake bottom & clear water

Nostoc

Large colonies may be

several years old | A phanothece

www.bio.no
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Hazards of cyanobacterial blooms

« |Impact aquatic food webs and oxygen levels.

« 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
« \WWarm water and calm weather

The detalls are complicated...
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Bloom details are complicated:

Cell level
Species & strains
Cell biochemistry




Bloom detalls are complicated:
Population characteristics

Py

« Community composition
* Nitrogen fixation
« Effects of non-cyanobacterial organisms



PhyS|cal*'—'diep;ﬁ_,f.fflfus_‘ pe =
Chemical: internal nutrlent:cyghng;nron, dlssdﬁied

carbon, herbicides
Biological: competition or allelopathy from plants,

zebra mussels, carp




Watershed "nufrlent‘ puts ———
Weather: preC|p|tat|on/|nteﬁs Y, L[Lbzulence ﬁom
wind, temperature

Climate change: more precipitation per event,
longer ice-free season, higher temperatures




Monitoring Blooms for Recreation

-+ Most likely at public beaches, not other =
- areas of lakes.
~ + Blooms may change significantly between
~ time of sample collection and when testing =
results are available.

» Posting advisories should be left to public |
health officials. >




Who issues advisories or closes
beaches in Wisconsin?

Chapter 254.46 Beaches. The
department or a local health
department shall close or restrict
swimming, diving and recreational
bathing if a human health hazard
exists in any area used for those
purposes on a body of water and
on associated land and shall
require the posting of the area.

@ cAvTioNn B

WATER QUALITY ADVISORY

This water may contain blue-green algae capable of

producing toxins tha

t can be dangerous to humans and pets.

A\

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

\_

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




US EPA Draft Recreational Guidelines

Draft Recreational Advisory Levels for Cyanotoxins
Microcystins (MC) Cylindrospermopsin (CYN)
4 pg/L 8 ug/L

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

« Based on toxins’ chronic effects on target
organs (liver, kidney), not on acute effects
(e.g., 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/wqc/draft-human-health-recreational-ambient-water-quality-criteria-
andor-swimming-advisories



VWHQO Recreational Guidelines

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

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

3,000,000 cells/ml §
MC. 30.5 pgi/L
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31,000 cells/ml
MC 10.9 ug/L
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Lake Erie Harmful Algal Bloom Forecast

@ Lake Erie Harmful Algal Bloom Bulletin

25 September, 2017, Bulletin 22
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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.

D. Gutlin Android app in beta testing.

https://www.epa.gov/water-research/cyanobacteria-assessment-network-cyan




SEPA

Location Lake Winnebago - 2

Google

Satellite:OLCI Product:Cyano

cells/mL

‘ 7 1 9 3 1 since previous data

LOoVv27/18 LOV13/18 LY2/0917 Lo LYV2s/7

ENotes (0)

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

Known issues:

Lag in data availability from ESA

Ice & thin clouds may register as
blooms

Data better for lakes > 900m (0.56
mile)

Should be considered a research level
tool



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




If there’s no public health testing,

how can you stay safe?

Learn what to look for.
Use common sense.
Avoid submerging your head if water contains lots of

particles or debris.
This will help to protect you from other bacteria, viruses,

and parasites.
Keep water out of your mouth! T

wrl 0}




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

K. Welke



\What about other situations?

‘ - ,@}ai S patchy or in small areas

Chunks of material floating
or growing on lake bottom
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S * Fine dusting of cyanabacteria-on surface:
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| Judgment call — account for health vulnerabilities abiliy to
| keep water out of the mouth. Consider choosing another area |
; for recreation if better conditions are available.



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,
avoid ingesting any water.

Choose the clearest water
possible for small children
and pets.

Always shower after
swimming in a lake, river,

or pond. | ”
Try to avoid swallowing When in doubt
water, no matter how

clean it looks (especially
after a rainstorm!)




Keep your pets safe!

Animals don't instinctively know
If water is safe.

Provide clean drinking water.

Keep pets out of scummy water,|
and wash them off immediately |
after they swim.

Don’t allow dogs to eat dried

scum on shore or floating mats.
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Blue-Green Algae

[ towmeme & Asimohs | Orinking water || Sacrustion | Pretect Yoursall | amources |

Contact and General Information

For more information:
== SN Search for “algae’

Contact information
Earwation oo Lakes W W

<_ Find me In the
blue-green algae contacts

DNR and DHS are tracking blooms and related ilinesses.
Please let me know about bloom events!
Gina.LaLiberte@wisconsin.gov

 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: https://cyanos.org/bloomwatch/ BUT
follow-up information by states to bloom reporters is not supported.




g Blue-Green Algae
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Please report anry blue-green algae blooms and related human or animal linesses to
the Wisconsin Harmful Algal Biooms Progr am by calling 608-2646-1120 or completing
the onfine form Harmfud Aigae Bloom (MAB) liness or Sighting Survey

12152

To report illnesses in
people or animals:

dhs.wisconsin.gov

Search for “algae”
Or call 608-266-1120

DNR and DHS are tracking blooms and related illnesses.
Please report illnesses in people or animals
at the DHS website!
Timely reporting is essential for follow-up sampling & testing.

We may not be able to sample and test for each case, but
knowledge of blooms helps us to track where HABs are a public

health burden.

Sampling & testing are not intended for routine monitoring purposes.



