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What is a “HAB”?

= Harmful
Algal
Bloom
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What is a “HAB”?

H = Harmful
A = Algal
B = Bloom
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Cyanobacteria

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

T
—
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A “HAB” is an explosive population growth of
these cyanobacteria, which may produce toxins
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A “HAB” is an explosive population growth of
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microcystin toxin
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Impacts on
humans

CONTACT RECREATION
(swimming, fishing, kayaking)

LIVESTOCK
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Impacts on the ecosystem

Rainbow trout
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Anoxic conditions Toxin Impacts on organisms

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
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What causes blooms?
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sunlight
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sunlight still conditions
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sunlight still conditions

increased temperature
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sunlight

15
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30.974
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Nitrogen
14.006

increased temperature
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Harmful Algal Blooms

15

P

Phosphorus
30.974

Nitrogen
14.006

Threats to humans
and wildlife

Cyanobacteria Grow in certain

conditions
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HAB "HARRIER" DUTIES

O
> Weekly HAB C
shoreline survey @g

———

See a HAB?Y

Report "No Bloom" Collect a sample and
to CSI deliver to CSI lab

Note: “harrier” comes from the
verb harry, to harass or attack
repeatedly. As in “a harrier hawk

Wait for the o
following week attacks small game.” This term was
applied to our HABs volunteers to

describe their vigilance.
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CSI LAB DUTIES

o
Receive potential =
HAB sample @

Does cyanobacteria
dominate the
sample? 08!
P ot Run lab analyses: *Chlorophyll a can stem
e .{v-‘: from organisms besides
% g G cyanobacteria, making
- « Chlorophyll @ = bloom density* this a rough estimate of
Report "cyanobacteria » Microcystin = bloom toxicity** bloom density
bloom" on public i
HABs map

Remove pin from
PRI **Microcystin is only one
Report all results on of the possible

public HABs map cyanotoxins gengrated by
cyanobacteria. Itis a

measure of toxicity from
microcystin toxin, not of
toxicity overall
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HABs on Cayuga Lake: data collected

Data from volunteers: Data from CSI lab:
* Location e Cyanobacteria composition

* Time and date e Chlorophyll a concentration
* Photos * Microcystin toxin concentration

* Descriptions

Microscopy Total Chlorophyll a Microcystin

Analysis Resultin Resultin  Analysis
Description Date ug/L Analysis Date ug/L Date

sparse/moderate ! i P
Dolichospermum 7122/2022 7126/2022 < i 12512022

bloom was collected:

sparse Microcystis 81312022 8/5/2022

sparse Microcystis, sparse

Oscillotoria, sparse — - 2197 Y

Merismopedia, Pseudoanabaena i : 8/8/2022 5 801912022
present

dense Microcystis,

sparse/moderate PP

Dolichospermum, o 81122022
Pseudoanabaena present

dense Microcystis,
sparse/moderate 214419079 Q919 anor
Dolichospermum, sparse 12022 8/1212022 811212022
Limnoraphis, Pseudoanabaena
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A note about
chlorophyll a and microcystin toxin

Microscopy Total Chlorophyll a Microcystin

Analysis Resultin Resultin Analysis
Description Date ug/L Analysis Date ug/L Date

sparse/moderate

Dolichospermum 712212022 712672022 < G 12512022

sparse Microcystis 8112022 : 8/3/2022 8152022

sparse Microcystis, sparse

Oscillotoria, sparse 18] 21.8 8/8/2022 : 8/19/2022

o

Merismopedia, Pseudoanabaena
present

dense Microcystis,

sparse/moderate S ke s
Dolichospermum, AP 81812022 81212022

Pseudoanabaena present

dense Microcystis,
sparse/moderate
Dolichospermum, sparse
Limnoraphis, Pseudoanabaena

8/11/2022 8/12i2022 811212022
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A note about
chlorophyll a and microcystin toxin

Microscopy Total Chlorophyll a Microcystin

Analysis Resultin Resultin  Analysis

Description Dato uglL | Analysis Date ol Date Non-bloom chlorophyll a levels:

<25 pg/L

sparse/moderate A TERP e
Dolichospermum 712212022 712672022 : i 712512022

sparse Microcystis 81112022 5 81312022 81512022

sparse Microcystis, sparse
Oscillotoria, sparse
Merismopedia, Pseudoanabaena
present

81812022 21.8 81872022 : 8/19/2022

dense Microcystis,

sparse/moderate

Dolichospermum,
Pseudoanabaena present

8712022

dense Microcystis,
sparse/moderate
Dolichospermum, sparse
Limnoraphis, Pseudoanabaena

8/12/2022 811212022
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A note about
chlorophyll a and microcystin toxin

Microscopy Total Chlorophyll a Microcystin

Analysis Resultin Resultin  Analysis

Description Date ug/L  Analysis Date ug/L Date Microcystin limits

(set by NY State Dept. of Health):

sparse/moderate

Dolichospermum 7122{2022 712672022 < & 712512022

* Drinking water limit: <0.3 pg/L
sparse Microcystis 8112022 81312022 81512022
* Contact recreation limit: <4 pg/L

sparse Microcystis, sparse
Oscillotoria, sparse
Merismopedia, Pseudoanabaena

present

81872022 : 8/19/2022

dense Microcystis,

sparse/moderate

Dolichospermum,
Pseudoanabaena present

8712022 81812022

dense Microcystis,
sparse/moderate
Dolichospermum, sparse
Limnoraphis, Pseudoanabaena

8/12/2022
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Concentration of
microcystin toxin

B Greater than 4.0 pg/L

Number of recorded HABs decreases in 2022 for the first time

102 @ Between 0.3 pg/L and 4.0 pg/L

=
o
o

B Less than 0.3 pg/L
60 (59%) Not Tested for Microcystin

73

oo
o

55(71%)
28 (42%) 42 (58%)

(o))
o

15 (19%) 16(16%)

N
o

22 (55%) 8 (12%)
10 (14%)

Number of Cyanobacteria Blooms (HABs)

2 (5%) 24 (36%) (9%) o
9 (23%) 7 15015%) 13 (18%)

7 (17%) 7 (10%) 1 (1%) 11(10%) 8 (11%)

N
o

2020
Monitoring Year
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Dolichospermum sp.

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



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

July August September

= Microcystis sp.

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



Cayuga Lake HABs — cyanobacteria

August September

= Microcystis sp.
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Cayuga Lake HABs — cyanobacteria

September

= Microcystis sp.
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Cayuga Lake HABs — cyanobacteria

September

= Microcystis sp.
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In Microcystis-dominated blooms, chlorophyll a
and microcystin toxin are highly correlated

Cyanobacteria composition

® Microcystis dominant
Microcystis present

No Microcystis present

4 ug/L microcystin
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microcystin reporting limit

1000 10000

Chlorophyll a (ug/L)
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Spatial Patterns

microcystin toxin recreation limit: £4 pug/L
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Spatial Patterns

>4ug/L = high in microcystin toxin
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62% of all HABs observed occur
north of Sheldrake Point

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

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

64% of HABs high in
microcystin toxin occurred in
the northern % of Cayuga Lake

>4ug/L = high in microcystin toxin
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New York State Department of Environmental Conservation oy
Division of Fish, Wildlife and Marine Resources i i }
"\.....&

Why are Cayuga Lake HABs [l
different on the northern vs. Cayuga Lake
southern end?

Potential explanations:
* Nutrients
* Shallow water
* Warmer water
* Higher density of Microcystis

Not For Use in Navigation

Cayuga Lake

O’Leary et al. 2019
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Plankton Net Surveys

8 locations are regularly
surveyed during non-bloom
conditions. o

Surveys demonstrate denser
populations of Microcystis sp. at
the north end of the lake
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HABs on Cayuga Lake
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shoreline survey f,:;,:f/t‘w‘ ‘c.,_j%}‘, ,f Microcystis spp.

— Dolichospermum spp.

Weekly HAB
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See a HAB?

_ Main cyanobacteria
Amazing volunteers!

Number of recorded HABs decreases in 2022 for the first time

102

N
o
s}

60(59%)
73

55(71%)
28 (42%) 42 (58%)

nobacteria Blooms (HABs)

8 (12%) 15 (19%) 16(16%)

40
22 (55%)
04 10 (14%)
2 (5%) (36%) 9%) o
> o 7 15(15%) 13 8%
7 (10%)

7 (17%) 101%) 11(10%) 8(11%)

Number of Cyal

2018 2020 2021 2022

Monito

HABs are (mstly) increasing
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HABs Database

Coming soon...
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Landing Page

Events

Bloom

Extent
Code

Observed Segment

properties)

properties)

Widespread

Tally of the number of blooms
reported since the start of our
monitoring program
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Large Localized

Large Localized

Small Localized (few

Large Localized

Small Localized (few

@

Table of HAB Events (&
with links to lakeshore
segments and blooms

Suspicious Bloom. Photos indicate
that the suspicious bloom is highly
likely to be a harmful algal bloom
(HAB). No laboratory results are
yet available.

Cyanobacteria bloom with a
microcystin toxin concentration
that exceeds the limit for contact
recreation (4.0 pg/ L).

bloom reports

Map defaults to display all HABs since 2018. Use drop-down menu to select recent

All Blooms since 2018 v

154 7 Saiiia
: Clyde @ Warners rA
Map Satellite e . ba
— Newark @14) (89) Weedsport - Syracuse
&) Y Port Byron Elbridge . (5) Camillus
Marbletown Alloway —
) Montezuma . B
&8 — (32)
»® View all blooms @
: Throop Nedrow
on Springs Phelps (50 r.e p O rte d . (80)
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o Seneca F Melros @ S | n Ce 2 O 1 8 Lafaye
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) Geners € il Last 30 days .
G Springs (529 K |
Starley ar * Llast2weeks
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Hall d
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(32) P \
2R Romulus Shevocdil ¢ (1A} \
\ Sempronius;Scott Bicole
Benton Moravia (1)
edyard S W7 Little York
Dresden ovid -
or) (20) E S
Penn Yan ‘{.’5 D) I Ferryq: Genoa Ol /S v Eastt
@ (38) (0)
(49) 9 o/ A Homer,
_ Keuka Park ';;r Lodi (%6A) Interlaken ( <
hport g o Cortland
R T Himrod \ ~ G Groton (22) Mc
oy Covert
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. . . . B Freevile i
Cyanobacteria are present in Cyanobacteria bloom with a Virgil
. . . . . . . Dryden
bloom (HAB) sample. Microscopic microcystin toxin concentration nSing g 4 \

B \ @,
examination indicates the less than the drinking water limit VETR ’ AR AR
presence of cyanobacteria and (0.3 pg/L). JHER o e gz;f‘
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Y=0) | / \
bloom to be harmful. Laboratory Blooms a re o ‘r"id‘al 73 4\ +
. rookto e 27 g
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Danby. %' ) Richford

Cyanobacteria bloom with a
microcystin toxin concentration in
between the drinking water limit
(0.3 pg/L) and the limit for contact
recreation (4.0 pg/L).

color-coded by
microcystin toxin
concentration
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Lakeshore Segment Northeast 1: Northern Marshes to Harris Park

Segment Page

Bloom occurrences during the HABs season over the years e o Tnpor N
Map of all blooms

reported in the
given segment

"
m
<
T
.
[=]
=
I}
o
£
E
P-4

2019 @ 2020 2021 2022 Bloom occurrences during the HABs season over the years

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

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

Where, When, and

Harmful Algal Bloom (HAB) Event Information

Where Map Satellite

W h at d eta i | S fo r a Water Body Cayuga Lake
S I n g | e b | O O m LatLong 42.63014,-76.68778

141

Segment |_akeshore Segment Southwes Frontenac Point to Lively Rur geach Rd
Bainbridg®

County Seneca

P h Oto Of b | O O m Extent Large Localized

B S [ e

Bloom Reported September 13, 2022

Bloom Sampled September 13, 2022

Microscopic Examination September 14, 2022 p— Jie Keyboard shortcuts | Map data ©2023 200mL— 1  Terms of Use Report a map error

What Bloom Description

Bloom Genera 1! Bloom Chemistry shoreline along Interlaken Beach Rd, just east of Shepherdess Cellars
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¢ f Unmonitored

shoreline

Become a
HABS Harrier ‘ﬁi Y

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




® |Community Science

Institute

Partnering with Communities to Protect Water

Any guestions?

Learn more at: www.communityscience.org

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

£ facebook.com/CommunityScience

D] instagram.com/CommunitySciencelnstitute/ .twitter.com/CSIwater
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