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B Q1.What are algae?

f‘?%ﬁ%" '_ Simple plant-like organisms that live
' | ~ inthe water. Use carbon dioxide
and light to grow. Contain pigments
-green algae, brown |

algae, diatoms, etc. ’




Q2. What are blue-green algae?
W % e

Plant-like bacteria called:

“Cyanobacteria”
Common name Blue-Green alga
Poor food source




Q3.Can | tell blue-green algae
from others when | see it?

Blue and white crust forming on bloom that is decaying




Lake Champlain bloom




Blooms often
concentrate at
the shoreline or
along docks.




Blue tint within an algal bloom

Small cells spread throughout the water column







Blooms form surface accumulations

Conesus Lake

'.
A E. Walsby

S. Pellegrini and M. Grilli Caiola

Gas bags in Anabaena and
Aphanizomenon let them float.




Not every bloom or every scum is
cyanobacteria. .

Green (and Slimy)
Algae

Spirogyra and
Mougeotia










Duckweed
(higher plant)
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Probably not bue-green algae
if...

Material is bright green in color

Consists of long cohesive strands

|s attached to rocks, debris or the sediment
surface rather than free-floating

Has leaves or other “structures”

Point — Can not be sure it is cyanobacteria
without looking under a microscopic.



Pretty easy to tell under a microscope...

Anabaena

: Microcystis
Aphanizomenon y

Known to a generation of scientists as Anni, Fanni and Mike
(3 most common bloom forming species)



Q4. When do Blue-green algal blooms
normally happen?

SEASONAL SUCCESSION OF
PRYTOPLANKTON POPULATIONS "
usually show
= bREEN in late summer
= ALGAE BLUE but can be
% ‘ GREENS anytime

JAN pep MAR apR AT 0N JUL oG SEF oo NOY pEC

Diatoms eat fast, Green algae are efficient, Blue-green algae cheat



Q5. So why do we care about them?

Some (not all) BGA

can be harmful:

* liver toxins or
heptotoxins.

e Neurotoxins

 Other very nasty
compounds
- Swimmers itch
- Alzheimer's-like
agents.

When they die - they
use up oxygen.




Q6. Do Blue-green algae kill fish?

e "¢ Not directly

3 « Marine toxins (FL red tides) kill
fish directly

Q{, * Blue-green algae grow too much

* When they die, it depletes
@ oxygen in the water

B « Fish suffocate




Q7. Who makes these toxins?

 Microcystis aeruginosa
— non-N fixer.
— Likes organic N
— forms surface blooms

e Very common genera
— Found in every lake in the US

 Not all Microcystis is toxic

4

 Microcystins are potent toxins
( 40x more toxic than cyanide)

Microcystis makes « Toxin is very stable to boiling
a family of toxins - 1 ug/L allowed in drinking water
called microcystins. - 20 ugl/L for recreational contact

(remember Mike?)



Q8. Has anyone ever died
from these toxins?

Not in the US. Most affects are with animals:

...... assoclated with the Anabaena Flos-
aquae bloom were estimated deaths of
5000-7000 gulls, 560 ducks, 400 coots, 200
pheasants, 50 squirrels, 18 muskrats, 15
dogs, 4 cats, 2 hogs, 2 hawks, 1 skunk, 1
mink, plus numerous song birds.

Storm Lake, lowa, 1952



Q9. What happened in
Toledo last year?

State of emergency dedared in Lucas County after toxins found in Toledo water - Toledo Blade#01B5Aa8Kupw 3ULWD.03
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Microcystin found in samples; boiling not recommended
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A state of emergency was declared today in Lucas
County and the greater Toledo area after tests at
the Collins Park water-treatment plant in East Toledo

produced two tozin sample readings

Chemists teshing water at Collins Park plant found
two sample readings for microcystin that exceeded
the recommended “do not drink” standard of one

microgram per liter standard.

- Toledo Mayor D. Michael Collins and health leaders
Seenes like this were comm on this morming as area

residents traveled all over in search of bottled water. asked residents to remain calm and said they may
THE BLADE/ JETTA FRASER  gatarge | Buy This phote | DEVE Enswers later today on when Toledo-area water

supply will be safe to drink again.
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Q10. Was the water unsafe?

How do you determine safe levels of toxin in water?

Start with a mouse
Measure the highest level that has no effect.
— No Observed Adverse Effect Level (NOAEL)
— 40 pg/kg body weight for mlcrocystlns .
* Include safety factors
— 10x (mice are not people)
— 10x (not every mouse is the same)
— 10x (limited number of studies) ll
 Average body weight of adult ll
e Consume 2 L water per day for life l
(»

World Health Organization Guideline value:

=1ug/L (ppb)
(guideline value — not regulatory)
(EPA currently has no guidelines; most states use the WHO values)
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Presentation Notes
New york 8 million


Q11. Can what happened in

Toledo happen here?

Microcystis and

Hotto et al., 2007

microcystins are very
abundant in NYS.

— Half of our samples tested
have the potential.

— About half made toxin.

— About 10-15% of samples
are at levels of concern for
drinking water. (>1 ppb)

potential = production

In Toledo, the algae were
concentrated by the wind

More algae = more likely
that it will be toxic.



Careful of wind concentrated
scCums.

2014 CSLAP results

Open water samples
o 865 samples

o 2 positive (0.23%)
 Range (1.1-1.4)

“Bloom” Samples

o 290 samples

o 70 positives (24%)
 Range (0.3-7,710)

Diraection of wind



Q12. Whois mostat Risk?

— =

e == _
 Small children.

e People or animals
who must drink
from marginal
water supplies for
long periods of
time.



Q13. Why do blooms occur?

| .Nutrients (N,P)
" e usually come
MuacleGro
| ‘ NUTRE@ from the land
. \M as run-off.
LIGHT

~—

WARM S Algal
TEMPERATURE S %:-a:..:»ERQWTI:I

%3 ,rw“’ ) e 4
5 -~ i - s

= Water > 60 C

/ @,auorb Blooms need a

combination of
specific events.
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So what are the major factors causing these toxic blooms to occur?  For this, I am going to focus my comments on Microcystis species, recognizing that not all factors may be the same for all species.

First and formost are Nutrients.
Nutrients are generally higher in the western basin.   Microcystis can vertically migrate, thus may be able to get to the nutrient rich bottom waters.  This is especially true in the nearshore environments.  You also can have an effect of the Dressenid mussels in recycling the nitrogen nutrients, possibly making it more “bioavailable”  for these algae.

Light:  many of the blooms are associated with River inpouts.   The Maumee River is the largest Great lakes Tributary, draining all or part of 24 counties in three states.  The river basin covers over 8300 sq miles and river itself is a 130 mikes in length.   This river drains about 5600 square miles of agricultural land, The algae need to balance the beneficial nutrients from the river, versus the effect of turbidity from suspended sediments coming out of the river.  This may create zones where blooms can initiate.

Temperature:  There are temperature effects also.  Shallow waters simply warm up faster and work on Lake Champlain would suggest that Microcystis species have a low temperature threshold and the water must get above a certain temperature before the blooms initiate.  Climate change could potentially have a major impact on length of the temperature window available for these blooms.

There are other factors such as wind and weather that can be important.

Grazing effects:  These is very little evidence that the toxins themselves serve as antigrazing compounds, but Microcystis forms large colonies that are generally not effectively grazed by consumers such as zebra mussels.  Many of you have seen the nice underwater video images by Hank Van der Plug showing the zebra mussels spitting out Microcystis colonies.  This type of selective feeding cand serve to enrich a system in Microcystis and remove other potentially competing algae.  There are some suggestions that grazing pressure may be higher in the western basin.  But you must be careful.  Zebra mussel in the Hudson River have effectively removed toxic Microcystis from that system.  We really don’t know at this time why specific system behave the way that they do.

You also have a comfounding effect of nutrient cycling.  Dressenids are very good a remineralizing nutrients, especially nitrogen in a form that can be readily used by Microcystis species.  This in itself can help promote toxic blooms.

However Algael Growth does not necessarily mean toxins are produced.  For that to happen, you need to have the genetic ability to make toxins.  The cell also has to have the desire to make them.  We know that toxic strains have a large N, P requirement than non-toxic cells.  In short, Healthy cells can make more toxin.  Other than that, we really don’t know those factors that induce toxin formation in Microcystis, or cause a change in the population from non-toxic to toxic varients.    
High Light intensity seems to promote toxin production but this could simply be  cell health effect.





Q14. Whatcanldo
to prevent a bloom?

Tai Hu, China

Water temperature
must be above 50°F

Reduce nutrients Calm waters

<\ ¢
Blooms need ﬂi’

Phosphorus to B 4 =
grow Wind can prevent a S
bloom from growing E& ‘


https://www.google.com/url?q=http://thedailyrecord.com/maryland-business/2011/05/25/science-in-baltimores-inner-harbor/&sa=U&ei=lVpkU4DtHISVyATbroKgAw&ved=0CEoQ9QEwDg&usg=AFQjCNHn57pCwDcSSXj4Ko_-TQ7HZUrfIg
http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRw&url=http%3A%2F%2Fwww.arbrux.com%2Fproducts%2Fdock-bubblers%2F&ei=FNZCVfiVCvLfsASpioGADQ&bvm=bv.92189499,d.cWc&psig=AFQjCNHJNHRSOFXG_tN0i7sxwpaVkZPjFA&ust=1430529885541349

Q15. Whatdo ldo if |
see a bloom?

1. Remember not all blooms are toxic.

2. If itis abloom, avoid contact.

3. Be careful of surface accumulations where
the algae may pile up on the beach. Don’t let
young children “eat” the seaweed.

Be careful of blooms attached £ =
on other plants (long black hair) ==

4. If you pet gets into the water, o
wash them off with clean water = .«
from a hose.




Bonus Questions?

If not now - then free to ask
them later in the comfort of
your home.

Glboyer@esf.edu

And thanks to all those who have donated pictures!
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