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What is Driving Cyanobacteria Blooms on Cayuga Lake?

G anobacteria are part of the nor mal phytopl ankton mi
ti me. Why , t hen, the sudden increase in cyanobacter
reports to NYSDEC increased from three in 2014 to
(NYSDEC, 2018). This year, 40 cyanobacteria bl ooms er
confrmed by NYSDEC, fve times more than in 2017. |t S
systematic HABs surveillance program initiated on C U ¢
l ess, it appears that the overall trend is toward m e

Frequency of Cyanobacteria Blooms (HABs) on Cayuga Lake 2018
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Cayuga Lake 2018 HABs Monitoring Season

I Not Testjll®l ooms with mi c[oBc yosotnisn wiltenv eniscllloBlysamsn wietvhre | ro
for micro¢essimhan drinki ngor evaatteerr tlhiammi to. 3 lueggv e lLs arnain die f
of 0.3 wug/ L than recreation Itiani2, 33 4u q/g L
Figure 1. There were numerous cyanobacteria bl ooms i n amsh fr
reappeared in September, and their concentrations of mioc ) C )
suspicious bloom samples were confrmed to be cyanobact ér k
data: Master tabwe. odm@sSii tryesailldaskceatt@ r mefl wdedyiauegnass u | t s/
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What is Driving Blooms on Cayuga Lake? AT T OET OAA £OI i DBACA Q

Increasing numbers of cyanobacteria blooms are a nat.i

scientifc community that excessive nutrient | oading t
bl ooms in | ow nutrient conditions such as Skaneatel e:
creases in water temperature resulting from climate ¢
and increased clarity due to trophic interactions wi
bl ooms (NYSDEC, 2018) . Anecdot al accounts from our t
CsSli l ab this summer suggested similar weat hea rpaitnsetra
few days earlier followed by rising temperatures and
HABs continue to occur, careful observations of weat
clarity and nutrient | evels could contribute to a be:

on Cayuga Lake.

Composition and Microcystin Levels in
Cyanobacteria Blooms on Cayuga Lake, 2018
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Cayuga Lake 2018 HABs Monitoring Season

Figure 2. I n the course of the 2018 season on Cayuga Lake
nan$i VEAETI OBADIGI frst half $6f EREI DHEOROT ANOOE O v-efihink 0 GO
from late July through September . -ASAQLAWME@mpeseint rani oh
toxin incr enaosteed tghree altolgyar i ahkmbc SoalreeonftHat g: Master tat

www. communityscidearkcéhd r gl wdedylcuegmass ul t s/
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Blooms Under the Microscope

The Changing Dominance of Cyanobacteria Taxa and Microcystin Toxin Levels

Peering into a drop of | ake water under a mi croosvcearp et,o
new perspective on Harmful Al gal Bl ooms. The | ake i t
ai AlTd ops over the summer of 2018, and pairing those ot
rophyl | i n suspipcriomwisd eébd opornme Isianmpn aersy, evi dence of a ) S
of cyanobacteria and the presence of microcystin to n
July 3We20&8eived our frst S
Back at the | ab we discovere t
dominatséd EBRET @b A&inQiish of cya b
sampl e, and ot h$irisE Adbolnd tnfadieliie e
tested for microcystin over h
toxin near or below the drin n
July 16Ne 2®Xk&ived a few dif
sampl es. Most of t h$eini BreETeO bdAaOnhi
but one that also had a | ot f
der the microscope, p+BAGHAAWOGOH
another genus of cyanobacteri a.
for mi crocystin, we l | above h
swimming andhilyd 6NBWEPEGOI d o 2

Sept ember—-Bly3 ,8ie0tleBmb er , a nu
samples such as this one wer d
genuBAOT.AUTWGEGsampl e shown i tk
at 281.7 wug/L for microcystin,
ug/ L for swimming and m@rieg h a
t oxXi hreshold of 20 wug/ L.

By Adrianna Hirtler, 0
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Monitoring Microcystin

Arel atively small number of cyanobacteria can produce
of humans and ot her species. Some of these cyanotoxins
fering with nervous system function. Exposure to other
ria can produce compounds that taste or smell bad but

depends on the particular species and strain of cyanob

One of the most common cyanotoxins is the liver toxin
|l akes in New York as well as its relatively slow rate
ful cyanotoxins, mi crocystin is used routinely to asse
Mi crocystin | evels are determined by EPA Method 546, v
Science Institute is currently one of only six |l abs in

Microcystin Toxin Increased with Cyanobacteria Biomass
when MicrocystisTaxa were Present or Dominant
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Figure 3. The concentration of microcystin toxin correlate
bacteri-aEAg&inuas® OEHOesent in the bloom. $WhEAEt @RAGig@imobaaot er
l evel s were near or below the drinking watEAOIAUDDEM(fs )0 .p3r ¢
bl ooms may produce microcystin at more or | ess the sameinpal
of greater Dbloom density, not increased toxin proédueti ossfow
data: Master tabwwe. odmm@sSii tryesail-ldaskeahtd r | ededylauegrass u |l t s/
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Monitoring Microcystin A T 1

ET OAA &£OI I DACA &

As part of the 2018 Cayuga Lake HABs Monitoring Progral

volunteers were analyzed for total chlorofEh ttoacopngEi a
showed cyanobacteria was present in the sample. Durifmg
samples from Cayuga Lake for total chl orophyl | a and¥y 3
tion of microcystin {EAGIBADOEOeo:d ryt ii$n It thiRé Igipmddi@io Mii Infa t «
microcystin was consistently | ow or$inioBA EdettBPeAc@tita@i| el ofd ra .
observations are consistent -wkA®l FathO&dratysii inegr tshtau d yc oa filed
microcystin and chlorophyl-lIEADI A&JODiEde dt batt pPayviue secb@er
er , & Gobl er, 2009) . Whil e we are not able to distinfgui
served between the presencEdOd AUDOFEO®or smgsbifnthexige nuf@i n
identifying specifc cyanobacteria taxa in each bl oo i n
ga Lake and which ones do not prAdush avwfhAgd mard @idees edn, tiy w h
as indicated by total chlorophyl]l a was found to be r
by the CSI | gy e;emd aB@me()blclhd or ophyl | a determined b t
results for bloom biomasswWweeo Wmawsnietry sTaibdadeed @ m Regd/|saiai usg

bl oamess | t s/

Anot her i mportant observation made by the 2018 Cayug
microcystin toxin concentrations as the sfunneAEIppDAOI
ducing little or no microcystin (Figure 2). Beginnin
by EAOIT.AWMGGENO this transition came a sharp rise in mi 0
son high of 2,533 wug/ L. These results echo a previo
producEAQ ADODOELD et al ., 2009). It will be of consi delflalt
$T1 EAET OB AQIODRANUDOEOom | ow to high microcystin toxin
yuga Lake will repeat itself in the future.

By Nathani el Launer, ) U t

e
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The Community Behind the Cayuga Lake HABs Monitoring Program

Reflections by Claire Weston, Outreach Coordinator Emerita

Imoved to Ithaca in the summer of 2016 during the wors
I nitially working as a Field Manager with the New Yor |
duced to a passionate community of | aborers, educator
|l ocal water resources. It was fortuitous, then, that I
I nstitute (CSI), allowing me to continue working with
gether since my tenure at&vye&€Sdr dwmatng mavde darhingh the ga
and its people. Now, with the opening year of the Cay.l
books, this appreciation has never been so palpabl e.

As Outreach Coordinator at CSI, my job was to move t he
ality, in coll aboration with folks from the Cayuga W:
was an undeniably daunting task. I n 2017, Cayuga Lake
confused, frightened, and generally in need of answer :
from citizens concerned about possible bl ooms, but A
samples were collected. CLWN Director Hilary Lambert

and worked tirelessly to sample as many suspicious bl
ment al Conservation (NYSDEC) also responded to suspic
that they often dissipated before a sample could be ¢
|l ab, I felded many questions from cdhanmunyoy mesnbefder

Callers were dismayed when | explained that our | ab
coudtche NYSDEC contract |l ab in Syracusewawmldd tlhiek eNYyS DtOa

|l onger to process bloom samples and release results.
mi stakable determination to address this seemingly ne\

The collective inability of the Cayuga Lake community
t hat prompted the recently formed Cayuga Lake Water

Monitoring Programomgbeedc€ooso€CsSi—dmClL We,d drmd aldlk ess th
l aunching a robust public education campaign, outftti
and recruiting a | arge network of volunteers. As the
plan to NYSDEC outlin®ngtthet prepasedspabghaimders. Wi
port from ot her | ake associations, our Consortium deyv
grams and made modi fcations designed to incorporate C

|l ection and reporting.

#1171 OET BDAIASBT 1T D¢

Photo of a bl oom§ t occurred on
SeptemBeR048, on B 'g a2 L ake.

The microcystin c..oncien_tr_ation was
EREN (g L :

ot
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The Community Behind the Cayuga Lake HABs Monitoring ProgramAT T OET OAA £EOI I DACA ¢

Our goal was to recruit and train at | east 50 voluntee
assigned |l engt@ood#romamd lgi neo, loart e September . I f Harrie
and transportéd al asambbe awalCBsi s. Once available, bl o®m
website followed by the dissemination of public notices
in Syracuse for analyses that paralleled those perfor me
The pr&grfammework was solidifying but |l arge gaps in un
public education campaign, Consortium members coll abor a
resentatives from nearly a doz-einndlowdailn gNGO%S aEn@, gtohvee rhe
the Finger Etakgasgddhswithitever 100 attendees. I n an insp
yielded our fwueps wodumbedredsi ewisdeardf orft at ¢ ouvmmdienri gtyand
l'ikely be a persistent environment al i ssue.

— ——————

The public was ready&td adctremaimedutaf 0 .=l O ¢

= s s
Csl Executive Director, Steve Penning — 0
knowl edge, and funding needed to test)] ' X i
of research, dozens of emai | exchange re

only six |l abs in New York State that t |
of Health to test for the microcysti

ment was due in | arge part to & hleabs ug e (
Noah Mark and Al ex Sopilniak. I n add u
also committed to identifying cyanoba u
ing total chl orophyl | a concentration b e
phyll a assay for years, cyanobacter ed
challenge. ®rl|l abrBg§FBo§NXerously agree’ ob
ria taxonomy workshop for CSI staf. rn
in particular took ownership of the . . a
Bi omonitoring Specialist, donned a neclaire leading a Ha
naire. Her observations of bloom comp faining session adg,
become increasingly important as the ~June, 2018. e d

The success of the HABs Monitoring QProgram depended on

house bloom sample testing at CSI, and more |l ogistics
overstated that the ®remagr am d&wdiuel hdy anteevceo nbneuenni t y p a r@t i Hii lpa
Lambert and Jenn Tufano put forth the call fJam ey o Interatr € ¢

spective HABs Harriers had signed up and enthusiastical
ship with NYSDEC and covered everything from the ecolo
HABs Harriers were scheduled to monitor their zones eV

14t h start date was meant to align with the historic st
a heat wave around I ndependence Day, a rash of bl ooms
wer@&nmeant to begin monitoring for another couple of we
in the collection of valuable dat a.

As the season progredssgid) ahbe HABsdeldrcatren never wav
communicate results and publish program updates within
ing them at the CSI Il ab. I was overjoyed to see that He
speaking with their friends and neighbors about cyanoba
are countless examples of Harriers going above and beyo

his personal mi croscope and provided us with valuabl e p
David Atwelll, Il i ke many volunteers at the northern end
CS$Sl lab in Ithaca. On September 14t h, a particularly ne
same area where, just a week earlier, a bloom wi&Ganfr me
wi t h hi @thhrteosxhionlsd was observed. After explaining the ci
home to collect the sample, but he also drove the sampl

www.communityscience.org Page 9




The Community Behind the Cayuga Lake HABs Monitoring Program AT T OET OAA &£O0T I DPACA i

The Cayuga Lake HABs Monitoring Préthheamaman sal wukadrda iws it i
to ensure ®habut Be sfwgesea bbleofoomr e swi mmers took to the wate

Bamberger, Don Sargent, and Shannon Barrett patrolled p
5:. 00 AM the day of. The extra time and early hours they
to the safety and successtod Iltdhreg edvreinte s Al dx ttrhae ssea-nepal pi £ ni
pened under the | eadership of our four Quadrant Leaders
countless hours of their time to attend meetings, respo
sampl es when needed. Their | eadership and commitment to
ing Program possible.

In its pilot year, the Cayuga Lake HABs Monitoring Progr
teers and ended up with 76 HABs Harriers surveying 56 u
were collected by HABS tmafrm med swi @Th 4oif kg $whti @shi mee rset ewar ds
the Cayuga Lake Community, a solid baseline dataset has
scribed el sewhere in this Bulletin, preliminary analyse
succession, microcystin distribution, and how bloom sam
cant change® i men heptpiudd iend understanding of HABs. Over
the community following the summer of 2017 has been br o
collective determination to address the HABs issue.

When |1 took the | ead in developing the 2018 Cayuga Lak
shaped so profoundly by the individuals who took part.

so integral to the success of this program, I would I ik
CLWN and Discover Cayuga Lake swmaxeasrs henorourbuwti ctthog ypr o
have made, and wi ||l continue to make, b e @&a uHsAeB sy oMo nai rteo rni-
Coordinat@rOuwmtnrde &cSH Coor di nat or has come to an end, but
Consortium have big plans for next year. I feel truly bl
ward to following your future accomplishments.

=
m

rm Regards,

@)

s rm West | O

A
N
W

Above. Drone photo of
September 18th near C

Bel ow. Harrier voluntilee
a sample of cyanobact
drone photo above. Th
tion was 1,604 ug/ L
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Looking Ahead

Building on our initial success in 2018, we intend to
priority wild!@ be to work with our Consortium partnef@ss,
to recruit more HABs Harrier volunteers. Vol unt eer s@c c
2019 is to monitor at | east 50 %, with an emphasis o :
bl ooms with high |l evels of microcystin toxin occurrtr

porting of feld data, specifcally water temperature@as
tal factors conducive to HABs as well as weather pa e
nobacteria in blooms, our Il ab will track overall se o]
samples at points in the southern and northern hal vi@s
organisms they contain. Changes in the phytoplankto c
anticipate blooms with high toxin |evet®m padt waeslki pg i\
teer groups to monitor water quality in Cayuga Lake r
which are considered by many scientists to be major @ a
are ambitious goals. We respectfully ask ttheartm yporuo jcegénts
derstand and, wultimately, to manage water quality i t |

By Steve Penningrot I

00 1 &

| OE &POI1
a i 6o 061 A

7A COAOAEODI I E
AAI [

U A
iT AT Ai AOCAT A

O >
>:
o .0
T
T O)

A
3D

>t
O o

0
DA

Referenced Literature

Dbavis, T. W, Berry, D. L., Boyer, G. L. & Gobl ff
nutrients on the growtdoamnd dW mcainides odfg yxin®-an URERr o
bacterildabibo@®68) g7a2#51.5 doi : 101.1016/j.hal.2009. ( BBA O

Gerhart, D. (2011). The Evolution of Cyanobacter S (I
Obinger C., & Theen gBeiro,e n@&.r gleBdisc. )Pbr ocesses )f  Cy anc n-
ary Singularity .{ppEx&%&)6.gi Berll iDri:veSpriitryg ¢ Scien i a
Medi a. Retrieved from https://www.researchgate.n

publication/ 226604174 _The_Evolution_of_Cyanobact

Gr aham, J. L., Dubr ovskyCy aN.o bM.c,t e& iEab edratrsmf uS. AM.c a ur
and US Geol ogi cal SuUSs eDe pSacritemnmecnet GCoafp atbhiel iltniteesr.i o ] OA |

Sur Reyrieved from https://doi.org/10.3133/0fr20

New York Departments of Environmental Conservati t u
(2018). Harmful Al gal Bloom Action Pl an ayuga L z ma:
www. dec. ny.gov/ chemical/113733. html #PIl an p A 7

New York State Department-GoéemeAl ghepBROM&3t Har
of H&Ralttrheved from https://www. health.ny.gov/en ng.
bluegreenal gae/

U.S. Environmental Protection Agency Offjice of
Division Washington, DC. (2016). Human Health Re
or Swimming Advisories for Micr ePelyds@ Wantserand Cyl i
Qual ity Reittreireivaeed fr om ht thpusmb B avvewhreepad .i goonva/l wqg ¢ / ¢
a mb i-veantgeuradc r | Jn @ dsowmi mradivgi sor i es#swi mmi ng

>°7\—
—

U.S. Environmental Protection Agency. (2017). Ad abio u t
Drinking Water U.S. EPA CyanotGxouandrWakengawadt e de
Drinking RWatrereved fr om htwaptserdl/ wmwie teegra/. gov/ gr ou

addi tiind ma knh bcuybann o4 o X invika tnegr

www.communityscience.org



Community Science I nstitute
Wat er BHdrdmftuln Al gal Bl oom (HABs) on (

283 Langmuir Lab Send To:
95 Brown Road/ Box 1044

l t haca, NY 14850

Phone/ Fa»606607) 257

Certified Water Quality Testing Lab
NYSDOH-ELAP #11790

EPA Lab Code NY01518

0AOOT AOET ¢ xEOE #1111 Ol EOEAO Ol

This Fall 2018 edition of the Water Bullméh’]rb@i@khliighth
the Har mful Al gal Bl oom Monitoring Program on Cayuga Lez¢
portant work must be given to each and epelrgy2 §ne Qf eoglk
monitor the | ake this summer. This program would not he

Cayuga Lake and its tributary streams afe|l&50i vl da&?d

l ocal heritage. As ateemtiwfager| gglwmat ol e it @ | pme éneri
communities, and coordinating a l|arge voﬁ@tigp nge W oVr &

i's uniquely positioned to help protect C 0.4 ake a \
region by producing certifedmakaitmg.t oThenf an%?s?c@kael(hibtl%ke
data we produce with our volunteer part r.oup i s, s
You can support our eforts by voIunteerim,$%ogdjres(ng\ﬁitnl§
[ or by becoming a new member tpo Y., ge r,,
d protect oeruawiamd pilmctelned | feu twart ee. Q?ploacb fWat

me mber sh
stand an

Natiraniel Lawney > $1000 (C
Ot her $

With sincere thanks,
Nat hani el Launer

Outreach Coordinator and Cayuga Lake HABs Monitoring Pr

Get your feet wet and make a splash! DONATE TODAY

Send contributions to Community Science Institute, 283 Langmuir lab, 95 Brown Rd/ Box 1044, Ithaca, NY 14850

To contribute by credit card, visit the 0Donations€ page on our website at www.communityscience.org/donations
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