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Continuous Lake Monitoring Buoy (CLMB)
Usually April - Dec



Winter setup (December – April)

Modified from http://www.nexsens.com/wp-content/uploads/2013/02/Two-Point-Mooring-Setup-1024x669.png
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1. Over 1” (30 mm) 
of rain overnight, 
24-25 July

2. E. coli exceedance 
in 25 July sample 
 Glimmerglass 
State Park beach 
closed

https://parks.ny.gov/recreation/swimming/beach-results/



GSP beach closed again on 27 July for HAB

Reopened on 3 Aug, closed again on 5 Aug for another HAB

Source: NYHABS (type in the URL box in a browser to be redirected to the NYSDEC HAB web page)



2020 – invasive quagga mussel (QM) discovered, surface often > 25° C, no bloom

2021 – quagga mussel population & range increasing, cooler summer

2022 – quagga mussel outcompeting zebra, warm since late July, recurrent blooms W
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Barometric pressure 
sensor and directional 
compass not working in 
the current CLMB 
weather station
- replaced in early 

2020 for failed 
precipitation sensor

- Brand new unit costs 
$4K+, more with 
extended warranty

This WATERPROOF unit (~$2K) can 
be added to the CLMB to restore 
the missing measurements.
- Humidity sensor cannot be 

waterproof
- NOAA uses this double 

weather station setup for 
offshore buoys for redundancy



Late June-early July 2017 (at time of experiment)

OTL 2021 mean TN = 700 µg L-1 (Waterfield & Albright 2021 – BFS annual report)

OTL is high in total nitrogen (TN)



Microcystis colony 
(5 Aug 2022, 
sampled at NW 
end of OTL)

Can 
fix N2

Cannot 
fix N2

High N in OTL is promoting non-N2 fixing Microcystis?

Was dominant in a localized diffuse bloom in 2018



Microcystis colonies have various shapes 
– this is just an example

Pencil tip 
for size 
reference 



Zebra mussel (2007-)                    Quagga mussel (2018/20-)

Invasive, non-native mussels in OTL altering habitat structure, 
biogeochemical cycling and food web

Slides modified from NYSFOLA presentation by Stickney, Smith, Minissale, Lord and Yokota (2022)

- in water ~80 days 
- February 28th - May 19th 2021



12 ft (3.7 m) out 110 ft (33.5 m) outDock

B CA



*NOT Drawn to scale

Site A

Site B

Site C

4 ft 
below 
surface

12-14 ft

21-24 ft



Quagga mussel (QM): 4161 individuals 96% of total 

Zebra mussel (ZM): 160 individuals            4% of total 

Median Mean:
6.1 mm 5.8 mm

9.6 mm 9.4 mm

QM: Quagga mussel
ZM: Zebra mussel

QM mean
5.8 mm = 0.23“

ZM mean
9.4 mm = 0.37“



QM: Quagga mussel
ZM: Zebra mussel

Shallow (4 ft) Medium (12-14 ft) Deep (21-24 ft)



QM: Quagga mussel             ZM: Zebra mussel
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• QM juveniles successfully colonized new surfaces in 
late Feb – mid-May

• QM larger than ZM at the same age
• QM is outcompeting ZM both horizontally and 

vertically in OTL



Quagga mussel established

Altered P cycling 
(Vanni 2021)

Temporary clear water 
phase due to increased & 

selective filtering

Short-circuit in 
biogeochemical 

cycling

Clogged 
water intake 

pipe

Increase in 
cyanobacteria, invasive 

plants & algae, other 
nonnatives & pathogens

Village of Cooperstown water 
supply intake pipe encrusted 
with quagga & zebra mussels



The Death and Life of 
the Great Lakes

By Dan Egan

Available as an 
audiobook (~12 hrs), 
too



Also an excellent 
video (27 min) on 
YouTube on this topic 
– search for “mussel 
pains Great Lakes”



NY Safe Boating Course (8 hrs, classroom instruction) OR 
One of the NYS-approved online courses (3+ hours)

Children can take a course as long as they are 10 years old on the first day of course.
Tips:
• If you complete an online course and lose your certificate, you must work with the online course 

vendor to get a replacement (not NYS Parks or DMV). Getting a NYS Adventure License will get your 
online course completion recorded in the DMV system.

• If you are planning to become a NY Safe Boating Instructor, you must have completed a classroom 
course with another NY Safe Boating Instructor. Online courses do not count. Other eligibility 
requirements apply.

Source: 
https://parks.ny.gov/recreation/boating/education.aspx

Covers NYS 
aquatic invasive 
species control 
regulations!

https://parks.ny.gov/recreation/boating/education.aspx
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Thank you for your interest and support 
for Otsego Lake research!

OLA supports the CLMB project and live data streaming.

Kiyoko.Yokota@oneonta.edu
@YokotaLimnoLab

http://employees.oneonta.edu/yokotak/YokotaLimnoLab/

mailto:Kiyoko.Yokota@oneonta.edu
http://employees.oneonta.edu/yokotak/YokotaLimnoLab/
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