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To aid in real-time monitoring of 
cyanobacteria (Microcystis) 
concentrations, we have been 
developing low cost, real-time data 
collecting buoys. The buoys are set 
up to collect temperature, 
photosynthetic radiation, and algal or 
cyanobacterial pigment fluorescence. 
The buoys operate on just 5v of 
power and charge with solar panels. 

Sample site: Veterans Park Lagoon
Veterans Park Lagoon is an impaired waterway in our home 
 of Milwaukee. It has experienced toxic microsystis blooms  
 in the summers since about 2016. The lagoon is the source 
and breeding ground of all the microcystis sampled for  
buoyancy.

In the summer 2019, the lagoon was sectioned into two halves (a 
treatment and a control) for a project involving Microcystis 
mitigation by both aeration and bacterial seeding of ‘probiotics’. 
The goal of aeration was to disrupt the buoyancy regulation that 
Microcystis uses to weaken their ecological dominance in the 
lagoon. The probiotics were aimed added as a toxin removal 
strategy. We collected samples on both halves of the lagoon for 
our buoyancy experiment and collected environmental variable 
with our DIY research buoys.		

Cyanobacterial Buoyancy Experiment 
Microcystis is a cyanobacteria that can cause massive noxious blooms in lakes and ponds.Some 
Microcystis have the ability to produce harmful toxins, but this production is highly variable 
depending on the conditions in the lake or pond. Microcystin production could be linked to 
Microcystis’s metabolic state. Microcystis’s unique ability to regulate it’s buoyancy is thought to be 
related to the metabolic state of the cell. To test this relationship, we conducted a series of 
experiments where we collected a 500 mL sample of surface water and then left it to settle for 
15min. After 15min, 50mL of the sample was pipetted off the surface and collected. The original 
sample was then shook  
to re-suspend any buoyant cells and another 50ml sample as taken for comparison. Each sample 
was then analyzed for microcystin concentrations. Microcystin concentration measurements are in 
process. 

Fig.1 Microcystin RR 
Source: https://www.chemicalbook.com/ChemicalProductProperty_EN_CB4326311.htm

Fig. 2, 3 Lagoon sample water at 400X Fig. 4 Lagoon sample water from 7/9/2019

Fig. 5 Veterans Park North side Buoy, 2019

Fig. 6  Veterans Lagoon aerial image taken from Google Earth

Fig. 7 Veterans Lagoon barrier

Fig. 8, 9 CAD models of sensor front-end housings
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Here, turbidity  
is shown as the  
Reflectance of  
850nm light at 

a nephlometric,  
(90 degree)  

Position.

Our low cost optical sensors measure 
absorbance ,fluorescence, and light 
skattering as in situ from our buoys. 

The parameters collected can relate to 
algal biomass, light penetration and  

dissolved organics. Together they help 
us get a better understanding of the 

water body.
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Graph of (Blue) North end Chlorophyll concentration 
and (Green) South end.

Graph of (Blue) North end Microcystin concentration 
and (Green) South end.

To understand the toxin output per 
cell, we must first get an idea of the 
population that exists at every 
sampling date.  One of the ways we 
have done this is measuring algal 
pigments such as chlorophyll and 
phycocyanin. Chlorophyll is present 
in all algae, but Phycocyanin is 
exclusive to cyanobacteria  
Such as the Microcystis we are 
studying. However Microcystis is not 
the only species of toxic 
cyanobacteria present in Veterans 
Lagoon. Alongside we also found  
other algal toxins such as anatoxins 
and Cylindrospermopsins, that is 
produced by other cyanobacteria 
species. 

These graphs show (top) relative 
chlorophyll 
Concentration and (bottom) relative 
Concentration of the sum of all  
Microcystins found.

DIY Buoys & Sensors

Population and Toxin
Monitoring
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