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Partnering with Communities to Protect Water

INTRODUCTION ITHE PROJECT METHODS

Community Science Institute (CSI) volunteers are trained to The Community Science Institute (CSI) has been exploring The Community Science Institute HABs monitoring network
identify, report and sample surface blooms of cyanobacteria the phenomenon of floating clumps of benthic cyanobacteria of over 80 volunteers will be engaged to help document and
in Cayuga Lake through the Cayuga Lake Harmful Algal Bloom since the summer of 2022. Samples have been collected better understand the geographic distribution and toxicity
(HAB) Monitoring Program. Since the program started in and microscopy has shown all of the sampled clumps to be of floating clumps of benthic cyanobacteria on Cayuga
2018, samples collected from these planktonic blooms have dominated by benthic cyanobacteria in the order Oscillatoriales Lake. Toxin analysis will be conducted by the chemistry
been dominated by cyanobacteria in the genera Microcystis and likely the genus Oscillatoria. One sample collected in the department at SUNY-ESF for the following cyanotoxins:
and Dolichospermum. summer of 2023 was analyzed for a suite of cyanotoxins (see

methods) and no cyanotoxins were detected. Moving forward,
In recent years, some CSI| volunteers have been reporting CSl intends to engage their existing volunteer HABs monitoring
the presence of clumps of material floating on the surface of network and to work with the Chemistry Department at
the water that don’t match the typical bloom patterns that SUNY-ESF in order to try to better understand the frequency,
they have historically been trained to report, that is those geographical distribution and toxicity of floating clumps of
associated with planktonic blooms (e.g exhibiting streakiness benthic cyanobacteria in the Cayuga Lake watershed.

or somewhat resembling spilled paint or pea soup). Some
samples of these clumps have been collected and through
microscopy appear to be dominated by the filamentous
cyanobacteria Oscillatoria spp. and/or other members of
the Oscillatoriales order which are benthic cyanobacteria
known to form mats on submerged substrates. These mats
sometimes dislodge from substrates as clumps that float
to the surface, perhaps due to the accumulation of oxygen

bubbles from photosynthesis!. Since some Oscillatoriales
genera have been known to produce potent cyanotoxins

and have been associated with animal poisonings 1234, their
presence may present health risks to recreational users of
waterbodies and their pets, as well as threaten drinking Clumps of benthic cyanobacteria at the Ithaca Farmer’s Market Dock on Cayuga Inlet in June 2023
water sources.
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TOXINS ASSOCIATED WITH
BENTHIC CYANOBACTERIA

Most of the known cyanotoxins have been identified from samples of benthic
cyanobacteria, including Microcystins, Nodularians, Cylindrospermopsins and

CURRENT WORLDWIDE,

NATIONAL AND STATE EFFORTS

TO ADDRESS POTENIAL THREATS OF BENTHIC CYANOHABS

o As of 2020, only New Zealand and Cuba had established national recreational guidelines to address human
Saxitoxins®. health risks of benthic cyanoHABs. New Zealand guidelines include a 3-tier alert level framework based mostly

NM A N atOX| nsS on percent coverage of substrate. Detached mats automatically trigger the highest alert level status?.
©2 are the most common cyanotoxins associated

The US Environmental Protection Agency (EPA) 1s in the process of developing standardized methods for

sampling, analyzing and assessing benthic harmful algal blooms. Pilot studies of benthic mats in streams and

rivers across the United States which have recently experienced benthic cyanoHABs are being conducted in

the summers of 2023 and 20247,

O with benthic cyanobacteria®* and anatoxins
" are also the most commonly reported

N—O—P—OMe cyanotoxins linked to animal deaths?.
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Anatoxins are produced by numerous genera

H2 N+ O in the order Oscillatoriales including Oscillatoria, . . . .
Planktothrise, and Phormidium. The New York State Department of Environmental Conservation (NYSDEC) is “starting to work towards a
more deliberate understanding of statewide benthic HAB distribution and potential risk to human, animal, and
Toxin production varies with growth stage and nutrient availability and some ecological health®.” They have updated their online HABs identification materials to include floating “clumps™
studies have shown significant variability in toxin production throughout benthic or “globs” in their descriptions of possible appearances of cyanoHABs and their recommendation is to avoid

cyanobacterial mats to be connected with relative abundance ot toxic genotypes?. and report them just as any other HAB.




