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Dinoflagellates Cyanobacteria
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Cyanobacteria

Riém‘é_ig,; CSI HABs volunteer

Photos by Holly Davidson and Joni Dropkin, CSI HABs volunt
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What are cyanobacteria?
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A LITTLE HISTORY LESSON

How cyanobacteria changed the world

:4.58 YEARS AGO
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Cyanobacteria

Part of a healthy, balanced ,
normal freshwater ecosystem
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What causes blooms?
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still conditions
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still conditions
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What Is a Harmful Algal Bloom?

15

P

Phosphorus
30.974
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Nitrogen
14.006

Dropkin, CSI HABs volunteer I
pkin, CSI HABs volu First

. Grow in certain
Cyanobacteria photosynthesizers

conditions
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Who cares If their populations are exploding?
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Cyanobacteria produce chemical compounds

A Anti-cancer drugs

A Anti-viral drugs (can help A Liver toxins
treat HIV) A Neurotoxins

A Antibacterial drugs

Namikoshiand Rinehart 1996, Singh et al. 2011

What is a Harmful Algal Bloo Impacts of Freshwater HAB HABs on Cayuga Lake



Impacts on
humans

CONTACT RECREATION
(swimming, fishing, kayaking)

LIVESTOCK
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Broad impacts on the ecosystem

Anoxic conditions Out-competing other
primary producers

Carmichael and Boyer 201Bownik2016,Babicaet al. 2006
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Cyanobacteria produce chemical compounds

A Anti-cancer drugs @
A Anti-viral drugs (can help treat HIV) A Neurowxins

A Antibacterial drugs

Namikoshiand Rinehart 1996, Singh et al. 2011

What is a Harmful Algal Bloo Impacts of Freshwater HAB HABs on Cayuga Lake



Cyanotoxin / Zooplankton interactions

aAONROealAYyQ
Impacts:

A Mortality

A Decreased digestion

A Decreased motility

copepods water fleas

Bownik2016
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Cyanotoxin / crustacean Interactions

Mollusks and crustaceans
seem to be more tolerant of
microcystin concentrations,

but this Is variable
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red swamp crawfish

Bownik2016
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Cyanotoxin / Amphibian interactions

aAONROBAGAY QA
Impacts:

A Altered enzyme activity

A Delayed hatching

A Susceptibility to parasites

Buss et al. 201 ehinto et al. 2021
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Cyanotoxin / Fish interactions

aA ONROGAalUAY Q&
Impacts:

A Skeletal malformations

A Oxidative stress

A Increased heart rate

Brown trout

Mehinto et al. 2021, Best et al. 200G£linaset al., 2012
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Impacts of Freshwater HABS

Cyanotoxins Threats to humans Threats to wildlife
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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

| KPAé OD=NNEANSO

verb harry, to harass or attack

Wait for the NALf‘zPA@HU? "0 5

following week ‘P_P_'GO Ol =HH C=
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? .
P oh Run lab analyses: *Chlorophyll acan stem
e Lva‘: from organisms besides
e T cyanobacteria, making
. « Chlorophyll a= bloom density”  [REAUASIEL
Report "cyanobacteria « Microcystin = bloom toxicity™* bloom density
bloom" on public i
HABs map

Remove pin from

public HABs map **Microcystin is only one

of the possible
cyanotoxins generated by
cyanobacteria. It is a
measure of toxicityfrom
microcystin toxin not of
toxicity overall
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Report all results on
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HABs on Cayuga Lake: data collected

Data from volunteers: Data from CSI lab:
ALocation ACyanobacteria composition

ATime and date AChlorophylla concentration
APhotos AMicrocystin toxin concentration

ADescriptions ]

Lab Code

Microscopy Total Chlorophyll a Microcystin

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

sparse/moderate ! T e
Dolichospermum 712212022 712612022 < ; 12512022

bloom was collected:

sparse Microcystis /11 5 81312022 8/5/2022
sparse Microcystis, sparse
Oscillotoria, sparse = E Tt T
Merismopedia, Pseudoanabaena s ; 8/8/2022 : 8/19/2022
present

dense Microcystis,
sparse/moderate R
Dolichospermum, o 81122022
Pseudoanabaena present

dense Microcystis,
sparse/moderate 2/11/92079 NTGTaT SN
Dolichospermum, sparse 12022 8/1212022 81212022
Limnoraphis, Pseudoanabaena

What is a Harmful Algal Bloo Impacts of Freshwater HAB HABs on Cayuga Lake




A note about
chlorophylla and microcystin toxin

Microscopy Total Chlorophyll a Microcystin

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

sparse/moderate T e - v et
Dolichospermum 712212022 712672022 : . 712512022

sparse Microcystis 81172022 i 81312022 A7 81512022

sparse Microcystis, sparse
Oscillotoria, sparse
Merismopedia, Pseudoanabaena
present

8812022 .8 8/812022 " 811972022

dense Microcystis,
sparse/moderate
Dolichospermum,
Pseudoanabaena present

8712022 8/812022 811212022

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

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

Microscopy Total Chlorophyll a Microcystin

Analysis Resultin Resultin  Analysis

Description Date ugll. | Analysis Date [ it Dats Non-bloom chlorophyla levels:

XKHp 3K

sparse/moderate sy TR = T
Dolichospermum 711222022 712612022 : : 712512022

sparse Microcystis 8112022 5 81312022 47 81512022

sparse Microcystis, sparse
Oscillotoria, sparse
Merismopedia, Pseudoanabaena
present

81812022 R 81872022 : 11972022

dense Microcystis,

sparse/moderate

Dolichospermum,
Pseudoanabaena present

8712022 8/8/2022 811212022

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

8/11/2022 8/12/2022 811212022
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A note about
chlorophylla 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)
g‘;ﬂrcsheé':s;fgﬁfﬁ 712212022 712612022 : : 71252022 i
A 5 N YV1AY3d gl

(i
sparse Microcystis 811712022 81312022 81512022 , o ~ o ~
Al 2yial O NBONEBI

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 81212022
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Concentration of

Number of recorded HABs decreases in 2022 for the first time microcystin toxin

102

=
o
o

oo
o

55(71%)
28 (42%)

(o))
o

15 (19%)

N
o

22 (55%) 8 (12%)

Number of Cyanobacteria Blooms (HABs)

2 (5%) 24 (36%) (%)
9 (23%)
7 (17%) 7 (10%) 1 (1%)

N
o

2020
Monitoring Year

} What is a Harmful Algal Bloom Impacts of Freshwater HABS

60(59%)

16(16%)

15(15%)
11(10%)

B Greater than 4.0 pg/L
W@ Between 0.3 pg/L and 4.0 pg/L
B Less than 0.3 pg/L

Not Tested for Microcystin

73

42 (58%)

10 (14%)
13 (18%)

8 (11%)

HABs on Cayuga Lake

/



Dolichospermunsp.

L A/.‘;' - -
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Microcystissp.
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Cayuga Lake Cyanobacteria

Dolichospermunsp. Microcystissp.
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Dolichospermurnsp. andMicrocystisi LJ® | NB / | @ dz3 | [ | {-6rRiag cyagohacteria 2
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Cayuga Lake HABsyanobacteria

July

@{; 23 =Dolichospermunsp.

September

= Microcystissp.
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Cayuga Lake HABsyanobacteria

August September

., =Microcystissp.
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Cayuga Lake HABsyanobacteria

September

= Microcystissp.
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Cayuga Lake HABsyanobacteria

September

= Microcystissp.
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In Microcystisdominated blooms, chlorophyla
and microcystin toxin are highly correlated

Cyanobacteria composition

e Microcystisdominant
Microcystispresent

No Microcystispresent

41 g/L microcystin

Microcystin Toxin { g/L)

microcystin reporting limit

1000 10000
Chlorophylla(f g/L)
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Spatial Patterns

microcystin toxin recreation ImibKn  k 3 K |




Spatial Patterns
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>4ug/L = high in microcystin toxi
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62% ofall HABbserved occur
north of Sheldrake Point

80%o0f HABs high in microcystin toxin
occurred north of Sheldrake Point

>4ug/L = high in microcystin toxi
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44% ofall HABobserved occur
In the northern ¥4 of Cayuga Lake

64%o0f HABS high In
microcystin toxin occurred In
the northern ¥ of Cayuga Lake

>4ug/L = high in microcystin toxi
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Why are Cayuga Lake HABs
different on the northern vs.
southern end?
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Why are Cayuga Lake HABE=ic S
different on the northern vs. Cavaaa Lake
southern end?

Potential explanations:
ANutrients
AShallow water

AWarmer water

AHigher density oMicrocystis

Not For Use in Navigation

Cayuga Lake

County: Seneca, Cayuga, Tompkins

on, Browr
s, Northern

,,,,,,,,,
Bullhead

haol §F NE & B9
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Plankton Net Surveys

8 locations are regularly
surveyed during no#bloom
conditions.

Surveys demonstrate denser
populations ofMicrocystissp. at
the north end of the lake
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Weekly HAB (( /9

shoreline survey JICK

7%
()

Dolichospermunsp.

Main cyanobacteria

See a HAB?

Number of recorded HABs decreases in 2022 for the first time

102

60(59%)
73

9 (23%) 13(18%)
7 117%) 7 (10%) 1(1%) 11(10%) 8 (11%)

HABs are (mostly) increasing
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HABSs Database
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