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Blue‐Green Algae Monitoring 
in Indiana

• IU Bloomington
– Clean Lakes Program

• IUPUI 
– Center for Earth and Environmental Science

• IDEM
– Watershed Assessment and Planning Branch



IDEM’s Pilot Blue‐Green 
Monitoring Program

• Funded by a Supplemental 106 Grant
• Two year funding cycle
• June through late August

– Five lakes in 2010
– Eleven in 2011

• Partnered with IUPUI Center for Earth and 
Environmental Science (CEES)



IDEM’s Pilot Blue‐Green 
Monitoring Program

• Desired Outcomes:
– Identification and development of a new environmental 
indicator that provides information necessary to protect 
human health and the environment

– To provide specific information to be used by IDEM, other 
state, federal, and local agencies to assess water quality of 
Indiana’s lakes and reservoirs

– Incorporation of cyanobacteria and microcystin monitoring 
into IDEM’s Water Quality Monitoring Strategy 

– To build IDEM in‐house technical capacity to monitor 
cyanobacteria and microcystin in public lakes
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Cylindrospermopsis raciborskii
Monroe Reservoir



COMMON CYANOBACTERIA  
INDIANA LAKES

GENUS/SPECIES DERMATOXIN, IRRITANT TOXIN HEPATOTOXIN NEUROTOXIN TASTE/ODOR COMPOUND
Aphanacapsa spp. Lipopolysaccharide Microcystins
Microcystis spp. Lipopolysaccharide Microcystins, Nodularin Anatoxins
Snowella spp Lipopolysaccharide Microcystins

Synechococcus spp. Lipopolysaccharide Microcystins Methylisoborneol (MIB), Geosmin
Woronichinia spp. Lipopolysaccharide Microcystins
Merismopedia spp. Microcystins
Synechocystis spp. Microcystins
Aphanothece spp.

ORDER: CHOROOCCOCALES Unicellular to spheroid colonies

GENUS/SPECIES DERMATOXIN, IRRITANT TOXIN HEPATOTOXIN NEUROTOXIN TASTE/ODOR COMPOUND
Lyngbya spp. Lyngbyatoxins Saxitoxins MIB

Oscillatoria spp. Lipopolysaccharide, Aplysiatoxins Microcystins Anatoxins, Saxitoxins MIB, Geosmin
Planktothrix agardhii Lipopolysaccharide, Aplysiatoxins Microcystins Saxitoxins MIB, Geosmin

Pseudanabaena spp. Lipopolysaccharide MIB, Geosmin

Planktolyngbya spp.

ORDER: OSCILLATORIALES Filamentous, NO Heterocysts or Akinetes

ORDER: NOSTOCALES Filamentous WITH Heterocysts and Akinetes  (Nitrogen Fixers), no true branching

GENUS/SPECIES DERMATOXIN, IRRITANT TOXIN HEPATOTOXIN NEUROTOXIN TASTE/ODOR 
COMPOUND

Anabaena spp. Lipopolysaccharide Microcystins, Cylindrospermopsin Anatoxins, Saxitoxins MIB, Geosmin

Aphanizomenon spp. Lipopolysaccharide Microcystins, Cylindrospermopsin Anatoxins, Saxitoxins Geosmin

Cylindrospermopsis raciborskii Lipopolysaccharide Cylindrospermopsin Saxitoxins

Raphidiopsis curvata Cylindrospermopsin





II

IDEM 2012 Lakes



Sampling Summary
2010

• Sampled 5 lakes
– 18 samples
– Highest cell count 260,000
– 28% over 100,000



Sampling Summary
2011

• Sampled 10 lakes
– 58 samples
– Highest cell count 798,000
– 48% over 100,000

• Cylindrospermopsis dominated in late summer



Sampling Summary
2012

• Sampled 10 lakes
– 70 samples
– Highest cell count 1.8 million
– 76% over 100,000
– 16% over 1 million





SALAMONIE – LOST BRIDGE WEST 

DATE COUNT

Cells/ml

DOMINANT MICROCYSTIN

Ug/l
6/26/12 750,320 Microcystis

Planktolyngbya
Merismopedia

1.618

7/09/12 1,265,360 Aphanocapsa
Planktolyngbya
Merismopedia

2.653

7/23/12 877,500 Planktolyngbya
Merismopedia
Synechocystis

1.497

8/06/12 1,500,000 Synechocystis
Merismopedia

Microcystis

0.963

8/20/12 910,000 Synechocystis
Merismopedia

Planktolyngbya

1.553

8/27/12 940,000 Merismopedia
Synechocystis

Microcystis

0.306



SALAMONIE – LOST BRIDGE WEST 
Relationship Between Microcystin and Total Nitrogen 

0

0.5

1

1.5

2

2.5

0

0.5

1

1.5

2

2.5

3

m
g/
L

g
/L

Relationship Between 
Microcystin and Total Nitrogen 

Microcystin Total Nitrogen



SALAMONIE – LOST BRIDGE WEST 
Relationship Between Cell Count and Total Phosphorus
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DATE COUNT

Cells/ml

DOMINANT MICROCYSTIN

Ug/l
6/25/12 384,000 Planktolyngbya

Raphidiopsis
Snowella

0.237

7/09/12 528,000 Planktolyngbya
Aphanizomenon

Raphidiopsis

0.261

7/24/12 1,480,000 Cylindrospermopsis
Raphidiopsis

0.298

8/07/12 1,100,000 Cylindrospermopsis
Raphidiopsis

0.400

8/21/12 880,000 Aphanocapsa
Microcystis

Raphidiopsis
Cylindrospermopsis

0.499

8/28/12 1,000,000 Cylindrospermopsis
Microcystis

Pseudanabaena

0.799

WORSTER LAKE – POTATO CREEK STATE PARK   



MISSISSINEWA RESERVOIR – MIAMI

DATE COUNT

Cells/ml

DOMINANT MICROCYSTIN

Ug/l
6/26/12 51,000 Aphanocapsa

Microcystis
Merismopedia

<0.150

7/24/12 913,000 Planktolyngbya
Cylindropermopsis

Aphanocapsa

0.156

8/07/12 1,100,000 Planktolyngbya
Cylindropermopsis

1.233

8/21/12 1,200,000 Microcystis
Aphanocapsa

Planktolyngbya

0.190

8/27/12 1,200,000 Planktolyngbya
Microcystis

Aphanocapsa

0.313



MISSISSINEWA RESERVOIR – MIAMI
Relationship Between Cell Count  and Total Nitrogen
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WHITEWATER LAKE - WHITEWATER MEMORIAL STATE PARK 

DATE COUNT

Cells/ml

DOMINANT MICROCYSTIN

Ug/l
6/19/12 34,000 Aphanocapsa

Microcystis
0.502

7/17/12 305,000 Aphanocapsa
Synechocystis
Planktolyngbya

4.3

7/30/12 180,000 Aphanocapsa
Synechocystis

Aphanizomenon

3.605 

8/14/12 240,000 Aphanocapsa
Synechocystis

Anabaena

3.670

8/28/12 610,000 Aphanocapsa
Anabaena

Aphanizomenon

<0.150



Reporting to the Public
• www.algae.IN.gov

– Provide public with information about:
• Weekly lake sampling results
• Precautionary advisories
• Toxins from algae 
• Risks associated with toxins
• Precautions you can take
• Information from other organizations and states
• Several links  to other websites 

– IUPUI CEES reports cell counts 
– IDEM reports toxin levels











Contact
• Cyndi Wagner

cwagner@idem.IN.gov
(317) 308‐3381


