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OTTER LAKE
➢Southern Lake located in Macoupin County, Illinois. 

➢The lake was shut down from 2006 to 2012 due to excessive 
algae growth from high nutrient loads.3

➢ Mercury, Manganese, and Phosphorus

➢Global warming can be a huge contribution to the growth of 
Harmful Algae Blooms, HABs.
➢These occur when colonies of microscopic algae grow out of 

control.5

➢ Goal: To compare chlorophyll concentration levels with 
nutrient levels to detect when HABs occur.
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HARMFUL 
ALGAE 

BLOOMS

o A harmful algae bloom occurs 
when toxin-producing algae grow 
excessively in a body of water.9

o Variety of forms and colors and 
cannot be identified just by the 
human eye.

oHarmful algal blooms can:
oCreate dead zones in the water 

oCost a lot of money and time

o Hurt industries that depend on clean 
water 9
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ANALYTES OF INTEREST

Compared 5 nutrient concentrations to chlorophyll concentrations to predict when harmful algae blooms occur
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SAMPLE PREPARATION:
SAMPLING AND HANDLING
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• Loaded boat with wagon full 
of supplies

• Calibrated equipment 
• GeoMARC located us to sites

Collect water samples in  HDPE bottles either by surface 
or using a water dunker.

Collect on-site parameters: temperature, pH, conductivity, relative 
dissolved oxygen (RDO), and turbidity. 

Samples are stored in 
cooler on ice.

TKN & TKP

NH3

NO3
- & NO2

-

There were 2 filter pads saved per sample site. 
They were wrapped in aluminum foil and stored 

in freezer until ready for UV-Vis analysis

All water samples were stored in 
fridge until ready for digestion or 

flow injection analysis.
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SAMPLE PREPARATION:
DIGESTION, EXTRACTIONS, AND ANALYSIS
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B. Autosampler

C. Reagents

A. Sample Rack

D. Peristaltic 
Pump

E. Sample Loop F. Manifolds

G. Detectors

FLOW INJECTION ANALYSIS
• QuikChem 8500 

• Followed QuikChemTM Methods for Ammonia16, Nitrate17, Nitrite17, TKN18, and TKP.19 

CHLOROPHYLL EXTRACTION METHOD

ACID DIGESTION
• TKP: Phosphorous → Orthophosphate anion (PO4

-3)
• TKN: Sum of Free Ammonia, Ammonium, & Organic Nitrogen → Ammonium Sulfate (NH4)2SO4

• Digestion Solution: Potassium Sulfate, Concentrated Sulfuric Acid, and Copper Sulfate. 

UV-VIS ANALYSIS
• Shimadzu UV-3600I Plus

• Wavelengths of interest: 630, 647, 664, 750 nm13
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QUIKCHEMTM METHODS 18
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RESULTS
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Ammonia August 2022

Calibration Curve
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Samples



PCA Biplot
Average Nutrient 
Concentrations    

from 
2021 to 2023
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SPRING 
TRENDS

▪ pH positively 

correlates to algae 
growth

▪ Nitrate & 
Nitrite 
concentrations 
are higher in the 
spring months
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SUMMER 
TRENDS

▪ Turbidity, 
RDO, and 
Temperature 
positively 
correlate to algae 
growth

▪ Ammonia 

continues to 
have a negative 
correlation to 
algae growth

▪ pH positively 

correlates to algae 
growth
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FALL 
TRENDS

▪ Nitrate & 
Nitrite 
concentrations 
are depleted in 
the fall months

▪ pH positively 

correlates to algae 
growth
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SUMMARY

• pH positively correlated with chlorophyll concentrations all 
year around. The lake consistently held the same pH of 6.5 – 
7.9 all year around.

• Turbidity and temperature are also highly correlated with 
chlorophyll because algae particles cause light scattering.

• Nitrate and nitrites concentrations are higher in the spring 
months and nitrates and nitrite levels are depleted in the 
summer and fall months.

• TKN had a higher positive correlation to chlorophyll growth 
based off the yearly PCA Biplot. 
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FUTURE GOALS

▪Be able to identify a harmful algae bloom and treat a 
certain algae bloom before hurtful to aquatic life and 
people.

▪Be able to compare taste and odor compounds such as 
Geosmin and 2-MIB in algae genuses using GC-MS.

▪Be able to speciate toxic vs non-toxic algae genuses in a 
lake using a linear benchtop MALDI MS.
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Shimadzu Innovation Lab @ SIUE
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