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Community Science Institute’s Mission
To empower community members to protect water through volunteer stream and lake monitoring
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B = Bloom



Cyanobacteria

Part of a healthy, balanced, 
normal freshwater ecosystem
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When do they become “harmful”?

A “HAB” is an explosive population growth of 
these cyanobacteria, which may produce toxins

Photo by Michelle Jenkins, CSI HABs volunteer
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microcystin toxin



Impacts on 
humans
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Impacts on the ecosystem

Carmichael and Boyer 2016, Bownik 2016, Babica et al. 2006  Buss et al. 2019, Mehinto et al. 2021, Best et al. 2001, Gélinas et al. 2012

Anoxic conditions
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water fleas

the green frog

Rainbow trout

Toxin impacts on organisms



What causes blooms?
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Harmful Algal Blooms

Cyanobacteria
Threats to humans 

and wildlife
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Grow in certain 

conditions



Cayuga Lake HABs 
Monitoring Program

This program has run for 5 years (and counting!)

It is the most thorough HABs monitoring program in 
New York State

Equally funded by Tompkins, Seneca, and Cayuga Counties

CSI’s publicly available 
Cayuga Lake HABs map –
updated in real time
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Note: “harrier” comes from the 
verb harry, to harass or attack 
repeatedly. As in “a harrier hawk 
attacks small game.” This term was 
applied to our HABs volunteers to 
describe their vigilance.

Who is Community Science Institute? What is a “HAB”? Cayuga Lake HABs Monitoring Program



*Chlorophyll a can stem 
from organisms besides 
cyanobacteria, making 
this a rough estimate of 
bloom density

**Microcystin is only one 
of the possible 
cyanotoxins generated by 
cyanobacteria. It is a 
measure of toxicity from 
microcystin toxin, not of 
toxicity overall
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HABs on Cayuga Lake: data collected

Data from volunteers:

• Location

• Time and date

• Photos

• Descriptions

Data from CSI lab:

• Cyanobacteria composition

• Chlorophyll a concentration

• Microcystin toxin concentration
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A note about 
chlorophyll a and microcystin toxin
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A note about 
chlorophyll a and microcystin toxin

Non-bloom chlorophyll a levels: 
≤25 µg/L
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A note about 
chlorophyll a and microcystin toxin

Microcystin limits
(set by NY State Dept. of Health):

• Drinking water limit: ≤0.3 µg/L

• Contact recreation limit: ≤4 µg/L

It is NEVER safe to swim 
in a bloom! Always 

keep pets and children 
away from blooms!
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Dolichospermum sp.
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Microcystis sp.
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Cayuga Lake Cyanobacteria

Dolichospermum sp. Microcystis sp.

Dolichospermum sp. and Microcystis sp. are Cayuga Lake’s most common bloom-forming cyanobacteria 
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Cayuga Lake HABs – cyanobacteria
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Cayuga Lake HABs – cyanobacteria
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In Microcystis-dominated blooms, chlorophyll a
and microcystin toxin are highly correlated

Cyanobacteria composition
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Spatial Patterns

microcystin toxin recreation limit: ≤4 µg/L
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Spatial Patterns

~50%

~75%

>4µg/L = high in microcystin toxin

Who is Community Science Institute? What is a “HAB”? Cayuga Lake HABs Monitoring Program



62% of all HABs observed occur 
north of Sheldrake Point

80% of HABs high in microcystin toxin 
occurred north of Sheldrake Point

>4µg/L = high in microcystin toxin
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44% of all HABs observed occur 
in the northern ¼ of Cayuga Lake

64% of HABs high in 
microcystin toxin occurred in 

the northern ¼ of Cayuga Lake

>4µg/L = high in microcystin toxin
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Why are Cayuga Lake HABs 
different on the northern vs. 

southern end?

Potential explanations:
• Nutrients
• Shallow water

• Warmer water
• Higher density of Microcystis

O’Leary et al. 2019
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Plankton Net Surveys

8 locations are regularly 
surveyed during non-bloom 
conditions.

Surveys demonstrate denser 
populations of Microcystis sp. at 
the north end of the lake
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HABs on Cayuga Lake

Amazing volunteers!

HABs are (mostly) increasing

Main cyanobacteria

Dolichospermum spp.

Microcystis spp.
Cayuga Lake’s 

northern portion 
sees worse HABs
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HABs Database

Coming soon…
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Landing Page
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Table of HAB Events 
with links to lakeshore 
segments and blooms

View all blooms 
reported:
• Since 2018
• Last 30 days
• Last 2 weeks
• Last 7 days

Tally of the number of blooms 
reported since the start of our 

monitoring program

Blooms are 
color-coded by 
microcystin toxin 
concentration



Segment Page
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Graphs can be modified to include multiple years 
or just one year

Map of all blooms 
reported in the 
given segment

Visualize monthly trends in HABs during 
each year of our monitoring program



Event Page
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Where, When, and 
What details for a 

single bloom

Photo of bloom



Become a 
HABs Harrier

Unmonitored
shoreline

Email us at 
info@communityscience.org

to become a volunteer!



Any questions?

Learn more at: www.communityscience.org

Email us at info@communityscience.org to become a volunteer!

facebook.com/CommunityScience instagram.com/CommunityScienceInstitute/ twitter.com/CSIwater
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