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Recognizing a cyanobacteria bloom: field images 
(blue-green to greenish in color) 
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Monitoring Plan

sampling

Microscopic 

No BGAs

BGAsAKA Scum-forming

Ecostrategists

Physio-chemical Analysis of 

Toxins

HPLC, LC/MS - microcystins, 

anatoxin-a & saxitoxin)

Biological Analysis

Mouse Bioassay

Biochemical Analysis

Phosphatase Inhibitory 

Assay (PPIA)

microcystin, 

cylindrosperopsin, 

immunoassay

culturing



Compounds  &  LD50 (ug/kg)

Saxitoxin 9          
Anatoxin-a(s) 20         
Microcystin LR  50
Anatoxin-a 200-250 
Nodularin 50
Cylindrospermopsins 200

What are the toxins I might 
want to assess?



Getting a Sample
qualitative

Dense: use a glove!

Not dense: use a 
plankton net!



Getting a Sample
quantitative

Van Dorn Depth Integrated 
Sampling
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20,000 mg/L toxin

5,000-11,600 mg/kg bw causes liver damage = 2 mg in 10 kg child
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Beware of this phenomenon
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Where do I sample?



1. Collect 100 mL sample of a bloom live 

Possible Methods: 

a) A whole water sample by simple immersing a 

500 mL bottle (glass or plastic) into a waterbody.  

The small volume in a large bottle allows for 

ample gas exchange during shipping.

b) A plankton tow of a bloom, which concentrates 

a sample, and a liquid volume of 10 mL in a 100 

mL bottle.

How much of a sample and 
how should I “save” it



2) Collect 100 mL sample of a bloom, 

preserved with Lugol’s iodine

a) same procedures as step 1 to 

collect the samples

b) add 5% solution of Lugol’s to 

turn the sample the color of tea.  

(5% (wt/v) iodine (I2) and 10% 

(wt/v) potassium iodide (KI) mixed 

in distilled water and has a total 

iodine content of 126.5 mg/mL).  

-alternatively, Povidone-iodine 

can be used.

How much of a sample and 
how should I “save” it

http://en.wikipedia.org/wiki/Mass_concentration_(chemistry)
http://en.wikipedia.org/wiki/Iodine
http://en.wikipedia.org/wiki/Mass_concentration_(chemistry)
http://en.wikipedia.org/wiki/Potassium_iodide


3) Collect 1000 

mL sample of a 

bloom, freeze it!

How much of a sample and how should I “save” it 
for toxin analyses



May need to concentrate a sample for IDs: 
settling method



Cylindrospermopsis raciborskii (CYN)

Chrysosporum ovalisporum (CYN)

Under the microscope



Quantitative: know volume

Sedgwick-Rafter Counting Cell 

nannoplankton chamber



Quantitative: tally sheets



Quantitative: biovolume



Quantitative: biovolume



nono

no

no

no

yes

yes yes

yes

yes

no

Can not use taxonomy to predict toxicity



Sample from tribal waterbodies experiencing a 

cyanobacterial bloom: identification of key 

organisms* Need your help getting a sample

1. Contact me:  407-803-5508; 407-738-0669 ; 

brosen@usgs.gov or text 407-738-0669

2. Follow standard sampling protocol (see 

next slide)

3. Ship live samples (overnight): Barry 

Rosen, USGS, 12703 Research Parkway, 

Orlando, FL 32779

Help Need

mailto:brosen@usgs.gov


1. Collect 100 mL sample of a bloom live 

Possible Methods: 

a) A whole water sample by simple immersing a 500 mL bottle 

(glass or plastic) into a waterbody.  The small volume in a large 

bottle allows for ample gas exchange during shipping.

b) A plankton tow of a bloom, which concentrates a sample, and 

a liquid volume of 10 mL in a 100 mL bottle.

2. Collect 100 mL sample of a bloom, preserved with Lugol’s iodine

a) same procedures as step 1 to collect the samples

b) add 5% solution of Lugol’s to turn the sample the color of tea.  

(5% (wt/v) iodine (I2) and 10% (wt/v) potassium iodide (KI) 

mixed in distilled water and has a total iodine content of 

126.5 mg/mL).  Alternatively, Povidone-iodine can be used.

Sample Protocol and Preparation

http://en.wikipedia.org/wiki/Mass_concentration_(chemistry)
http://en.wikipedia.org/wiki/Iodine
http://en.wikipedia.org/wiki/Mass_concentration_(chemistry)
http://en.wikipedia.org/wiki/Potassium_iodide
http://en.wikipedia.org/wiki/Water_(molecule)


Thank you!


