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What are Benthic Cyanobacteria Clumps?

Cyanobacterial Harmful Algal Blooms (HABs or cyanoHABs) have become a regular
seasonal occurrence in freshwater lakes and ponds throughout the Finger Lakes
region. Differing from the typical “spilled paint” or “streaky” appearance of most locally-
reported HABSs, floating clumps of benthic cyanobacteria are increasingly being noted
by Community Science Institute (CSI) volunteers. These clumps originate as mats that
form on the bottom (benthic) substrate of water bodies and then get dislodged and
float to the surface as clumps, likely due to the accumulation of oxygen bubbles from
photosynthesis (Wood et al. 2020). Like in other HABs, some of the cyanobacteria
constituting these “blooms” have been known to produce toxins including some in the
Oscillatoriales order that have been known to produce potent cyanotoxins and have

been associated with animal poisonings (Wood et al. 2020, Bauer et al. 2023, Svircev

Flood Control Channel between \Wegmans and et g | 20 1 9’ QU | b|]er et g | ] 2013) Microscopic view of benthic cyanobacteria clump sample from Cayuga Inlet collected on 6/19/24 showing both the
Nate's Floral Estates in the City of Ithacaon 9/5/24 conjugating green algae Spirogyra (larger ilaments) and cyanobacteria in the Oscilllatoriales order (thinner fillaments,).
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A big THANK YOU to all of the CSI volunteers who collected samples and to
IntrOdUCtlon and MethOdS the Jahn lab at SUNY-ESF for their generous work on toxin analysis.
A small pilot study was conducted to try to better understand

the frequency, geographmal distribution and toxicity of floating Timing and Geographic Distribution
clumps of benthic cyanobacteria in Cayuga ake. Community Many occurrences of cyanobacteria clumps were anecdotally observed around the lake

Science |Institute (CS ) Harmfu A‘ga‘ Bloom monito r.ng and in the mouths of tributaries in the spring and summer of 2024. Through the HAB

clump pilot study, eleven of these occurrences were officially documented by volunteers.

volunteers were trained to look out for clumps and collect Some of the HAB clump samples were collected from shoreline locations where samples
S ”ﬂp‘@S. \When sambples arrived at the lab they were observec from Microcystis and Dolichospermum-dominated HABs have been collected previously

and routinely, but other HAB clump samples were collected in places where HABs have

4R ”Ougl” amicroscope to confirm the presence Of Cyanobacteria not been documented as often or at all, including one open water sample collected
1laments. Clo mps were then drained and frozen ther Shippec SOUJFh of Taughannock Fa.lls State Park and three samples coll.eq:ed in the Cayuga Inlet.

While all of the eleven pilot study samples were collected within the same time frame

to the Jahn Lab In the Cwemls:ry Depa rtment at SUNY-ESF In as the Microcystis/Dolichospermum HABs season on Cayuga Lake, HAB clumps were
Syracuge NY er tgxm ana\ygg also anecdotally noted both earlier and later in the year.

Sample Locations and Toxin Results Implications

By finding that two out of eleven HAB clump samples

rTezﬁiI[t_‘s Date | Latitude | Longitude| Location collected tested positive for anatoxins (dominated by
R It ‘Sencta T ——— — , potently toxic homoanatoxin-a), this pilot study has
esuits i ; was detected below the ND  |6/26/23 |42.451327 |-76.509745 | 805 PA R TS demonstrated that we do have benthic cyanobacteria
' Vb defectonimitNce i cotild Ac i
Eleven samples of benthic W - PR — species in Cayuga Lake that are capable of producing
cyanobacteria clumps were collected, k2 3.424  6/19/24 42.442883 -76.511762 across from dangerous toxins. This is all the more reason to work to
mostly in the summer of 2024. It Sprin MR o seeeise Le/8 Deep Dive spread awareness that these clumps should be treated
can be seen in the figure at the right Ernt” Behemuae ND _ |6/19/24 | 92471473 | -76.503798 | East Shore Park as any other HAB and avoided by humans and their pets.
that two of the eleven samples were Cylindrospermopsins by An-l;lrtacf)ﬁns ngrno‘ﬁ’t?fgﬁlr While Oscillatoriales are a natural part of freshwater
found to contain solidly measurable S e EET Bl (<0.04a | 7/12/24 | 2.49487 17653679 of Glenwood ecosystems, heavier densities of them are sometimes
levels of anatoxins (dominated by B Aoy Le/g) Creek associated with elevated nutrient levels (Francis et al.
homoanatoxin-a, though one of the n 6 Open water 2014), though other environmental factors such as
| fained ! fe of Q ND 7/12/24 | 42.633056 |-76.686944 [ north of Lively ] : . :
samples contained small amounts o = Run Creek warming water temperatures are likely also contributing
othe;anatoxm analogues). Anatgxms eé ND | 7/14/24 | 42.472490 | -76.504185 | East Shore Park factorsto all cyanoHABs. CSlis planning to continue the
are the most common cyanotoxins : i ' '
© oSt EPinon % A D |7/15/24 | 4248219 | 76533605 | Private west HA.BS clump pilot study into 2025 with the generous
assoclated wi enthic cyanobacteria ..o shore beach assistance of the Jahn Lab at SUNY-ESK.
(Bauer et al. 2023, Quiblier et al. Near Myer’s
: ND 8/7/24 |42.538568 |-76.549924 | Point o
201? clgle a”aFOX'HS agedam thet , swimming area How are the potential hazards of HAB clumps
most commonly reported cyanotoxins s )
: . outh side of . ?
linked to animal deaths (Wood et. ND™ | 8/13/24142.3219 176330 | o1t point being addressed at a regulatory level:
al 2020). Anatoxin-a, an alkaloid Ry N Anatoxins Oper;] Water The US Environmental Protection Agency (EPA) is in the
" N - ' . 8/27/24 42.53749 -76.58387 . . .
HGUI’O}OXIH, 'S sometimes refe’l)'red = hg;‘gg /211 'Sl'gtj;h:nn ock process of developing standardized methods for sampling,
to as .\/ery Fast Death Factor . N flood Control apalyzmg.and assessing benthm harmful alga.l blooms.
referring to the potency of the toxin. ND  |9/5/24 |42.436366 |-76.512617 | Channel near Pilot studies of benthic mats in streams and rivers that
Homoanatoxin-a is considered to g D Wegmans nave recently experienced benthic cyanoHABs were
have identical to><|co|og|ca| DFODGI’JEIGS Map shows /ocahoms where benthccyambactem clump samples were collected in the southern half of Cayuga Lake. Samples are refer- ~lanned to be conducted in the summers of 2023 and

enced by numbers on the map and in the table at the right. The samples in which toxins were detected are highlighted in red.

to anatoxin-a (D’Anglada et al. 2015,

2024 (EPA 2022). In 2015, the EPA published a summary

WHO 2022). Anatoxins are produced REferenceS of the known health effects of anatoxin-a and stated
by numerous genera in the order | - | | - | that they did not at that time have enough information
OS C] | | at oria | es in Cl U d N g O SO / / at orid, 1131353?6123\50}?5;Eh/ljzz%irolr’g(/}f(l)sg %,nge}sttor;igi 1883(3%1132, CW, Raeder U. (2023). Occurrence, Distribution and Toxins of Benthic Cyanobacteria in German Lakes. Toxics, t O es t . b | | S h h eg | th gu | d ance va | ues. | N 2 02 2, th e W 0O F| d
D’Anglada, L. V., et al. (2015). Health effects support document for the cyanobacterial toxin Anatoxin-A. U.S. Environmental Protection Agency Office of Water . I .
P/Gﬂkt@th/f a N d IDhO/fm d AT (4304’gI') Health ané EC(()logic)al Critéria Divgsionl.)%P[g Docume‘;t Némbe};:820R1tSlO4 t t t e s t H €d |th O rga A |Zat| on d |SO Stated that th ey . d ld i Ot ha\/e
M ICIOSCO py O]C th €c | even H A B Francis TB, Wolkovich EM, Scheuerell MD, Katz SL,, Holmes EE, Hampton SE. (2014). Shifting regimes and changing interactions in the Lake Washington, US.A., cnou g h | nfo [ atl on to eSta bl 1S h h €a |th g Ul d dNce va | Ues

: lankton community from 1962-1994. PLoS One. 2014;9(10):e110363. Published 2014 Oct 22. doi:10.1371 /journal.pone.0110363 . P
clump samples submitted as part prankt W om: | 19 | jounaLp S | but they did set provisional reference values of 30 /I
Quiblier C, Wood S, Echenique-Subiabre I, Heath M, Villeneuve A, Humbert J-F (2013). A review of current knowledge on toxic benthic freshwater cyanobacteria -

of the pilot study indeed showed Ecology, toxin production and risk management. Water research, 47(15), 5464-5479. https://doi:10.1016/j.watres.2013.06.042 for drinking water and 60 /I for recreational waters for
th at Cy aNno b 3 Ct o I,-l 3 Wlth | N th e or d er 8‘371(1(:)365456 _Iézlécl .I%lt]‘?;))s]:a/d/zcll]sizsl%\.nlcoo(}i/estozg.z (()24(?2)?9_6}21252} feographical and historical overview of cyanotoxin distribution and cyanobacterial poisonings. Arch Toxicol., t OJ[ 3 | an at OX| NS (W |_| O 2 O 2 2) . W 0 rl d V\/| d e, as Of 2 O 2 O’
OS Cl | | atO s | es were p rese ﬂt 1N a | | O]C U.S. Environmental Protection Agency. Developing standardized methods for sampling, analyzing and assessing benthic harmful algal blooms. Published [2022 Dec]. OonN |y N ew Zea | an d an d CU ba h 3 d ESta b | |S h e d N ah OonNa |

h b . d | Accessed [2024 Dec 4]. https:/ /www.epa.gov/system/ files/documents/2022-12/Benthic%20HCB%20Fact%20Sheet_Final_12.21.22.pdf . . . .
t € supm ltte SAam p S Wood SA, Kelly L, Bouma-Gregson K, et al. (2020).Toxic benthic freshwater cyanobacterial proliferations: Challenges and solutions for enhancing knowledge and rec reah Ond | g Ul d el INES to d d d (eSS h uman h cd |th 1S |<S

improving monitoring and mitigation. Freshw Biol, 65(10):1824-1842. https://doi:10.1111/fwb.13532 Of be nth |C Cya ale HABS N oW Zea |a N d gu |d o | | nes | N Cl U d o
Wortld Health Organization. (2022) Guidelines for drinking-water quality: fourth edition incorporating the first and second addenda. Geneva: https:/ /iris.who.int/ .
bitstream/handle/ 10665/352532/9789240045064-eng. pdf?sequence=1&is Allowed=y#page=63 a 3-tier alert level framework based mostly on percent

coverage of substrate. Detached mats automatically
trigger the highest alert level status (Wood et al. 2020).




