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Pertinent Research
INLAND OHIO LAKES
1. Maloney, T.E. and R.A. Carnes, T.E., 1966, Toxicity of a Microcystis waterbloom from an Ohio pond, Ohio Journal of Science, v. 5,  p. 514–517, accessed October 30, 2009, at  https://kb.osu.edu/dspace/bitstream/1811/5225/1/V66N05_514.pdf
Mice were given Microcystis  toxin from a pond in Cincinnati Ohio. A large number of fish died from the bacterial decomposition of the algae, and not the toxin in the algae.

2. Ohio Environmental Protection Agency, 2009, Grand Lake St. Marys toxic algae August 2009, accessed October 30, 2009, at http://www.epa.state.oh.us/pic/glsm_algae.aspx. 

Site designed to provide public with information on algal toxins Grand Lake St. Marys

LAKE ERIE (includes molecular techniques if also Lake Erie)
3. Brannan, S., 2009, Cause and effect: sediment plume creates perfect incubator for Microcystis bloom. Twineline summer/fall edition, accessed October 30, 2009, at  http://www.ohioseagrant.osu.edu/_documents/twineline/v31i3.pdf
Describes research by Tom Bridgeman/Justin Chaffin to study possible connection between sediment plumes and HABs in Lake Erie. This work was described by Dan Button at today’s meeting
4. Brannan, S., 2009, In his element: Sea Grant researcher creates new Lake Erie model. Twineline spring/ summer, accessed October 30, 2009, at 
http://www.ohioseagrant.osu.edu/_documents/twineline/v31i2.pdf
Describes research by Ethan Kubatko on a 3-D model of Lake Erie for water quality tracking. This work was described by Dan Button at today’s meeting

5. Brittain, S.M., Wang, J., Babcock-Jackson, L., Carmichael, W.W., Rinehart, K.L., Culver, D.A., 2000,  Isolation and characterization of microcystins, cyclic heptapeptide hepatotoxins from a Lake Erie strain of Microcystis aeruginosa, Journal of Great Lakes Research, v. 26 no. 3,  p. 241-249, Accessed October 30, 2009, at  http://www.sciencedirect.com/science/article/B984D-4VKFFN3-1/2/5192b0513dfae33ccd2111da752912d9
Cyanobacteria dominated by Microcystis aeruginosa were detected in the western basin of Lake Erie during 1995 and 1996. Toxin content of the samples was measured using ELISA.
6. Conroy, J.D., Quinlan, E.L., Kane, D.D., and Culver, D.A. 2007, Cylindrospermopsis in Lake Erie: testing its association with other cyanobacterial genera and major limnological parameters. Journal of Great Lakes Research, v. 33, p. 519-535, accessed October 30, 2009, at  http://www.iaglr.org/jglr/db/show_article.php?file_name=2007/num3/33_3_519-535.pdf
Key words: Cylindrospermopsis, Cyanobacteria, Sandusky Bay, Lake Erie, invasion. 

Potentially toxic algae new to Sandusky Bay documented. Biomass is correlated with high temperatures and shallow depths. Authors propose Cylindrospermopsis will increase due to effects of climate change.

7. Dyble, J., Fahnestiel, G.L., Litaker, R.W., Millie, D.F., and Tester, P.A., 2008, Microcystin concentrations and genetic diversity of Microcystis in the lower great lakes. Environmental Toxicology v. 23, p. 507-516. 

Keywords: cyanobacteria, Great Lakes, Lake Erie, mcyB, microcystin, Microcystis, Saginaw Bay

8. National Oceanic and Atmospheric Administration, 2009, NOAA announces an experimental harmful algal bloom forecast bulletin for Lake Erie. News release September 9, 2009, accessed October 30, 2009 http://www.noaanews.noaa.gov/stories2009/20090917_ohiohab.html
9. National Oceanic and Atmospheric Administration, 2009, Research on Harmful Algal Blooms through the NOAA Center of Excellence for Great Lakes and Human Health, accessed October 30, 2009 http://www.glerl.noaa.gov/res/Centers/HABS/research.html
Site includes research and data from 2006-2009 in western Lake Erie and other parts of Great Lakes.

10. Ohio Lake Erie Phosphorus Task Force, 2009, Meeting materials and presentations, accessed October 30, 2009 at http://web.epa.ohio.gov/dsw/lakeerie/ptaskforce/index.html
Web site includes Microcystis research described by Dan Button at today’s meeting: Limno-Tech 3-D models for water quality tracking(10/1/08), Heidelberg College data and results (10/23/07), Bridgeman’s Microcystis monitoring research (3/27/07).
11. Ouellette, A.J.A., Handy, S.M., and Wilhelm, S.W., 2006, Toxic Microcystis is widespread in Lake Erie: PCR detection of toxin genes and molecular characterization of associated cyanobacterial communities, Microbial Ecology v. 51, p.154-165. 

Developed gene assays and mapped distribution of potentially toxigenic species in Lake Erie.

12. Rinta-Kanto, J. M., Konopko, E.A., DeBruyn, J.M., Bourbonniere, R.A., Boyer, G.L., and Wilhelm, S.W., 2009, Lake Erie Microcystis: relationship between microcystin production, dynamics of genotypes and environmental parameters in a large lake. Harmful Algae v. 8, p. 665-673.

Keywords: Toxic cyanobacteria, qPCR, Environmental controls

DNA samples collected during three year period to perform series of correlation analyses among Microcystis, all cyanobacteria, and total phosphorus.

13. Rinta-Kanto, J. M., Ouellette, A.J.A, Boyer, G.L., Twiss, M.R., Bridgeman, T.B., and Wilhelm, S.W., 2005, Quantification of toxic Microcystis spp. During the 2003 and 2004 blooms in western Lake Erie using quantitative real-time PCR, Environmental Science and Technology, v. 39, no. 11, p. 4198-4205.

Research on cyanobacteria specific 16S rDNA genes, Microcystis-specific 16S rDNA genes. Results indicate Maumee River and Bay may serve as source for Microcystis to Lake Erie. 

14. Rinta-Kanto, J. M. and Wilhelm, S.W. 2006,  Diversity of microcystin-producing cyanobacteria

in spatially isolated regions of Lake Erie. Applied and Environmental Microbiology, v. 72 no. 7, p. 5083-5085, accessed October 30, 2009 at http://web.bio.utk.edu/wilhelm/Wilhelm%20lab%20papers/Rinta-Kanto%20and%20Wilhelm%202006.pdf
The previously undocumented diversity of microcystin-producing cyanobacteria in Lake Erie’s western basin was studied using sequence analysis of mcyA gene fragments. 

15. Vanderploeg,  H.A., Liebig,  J.R., Carmichael,  W.W., Agy,  M.A., Johengen,  T.H., Fahnenstiel,  G.L., Nalepa, T.F., 2001, Zebra mussel (Dreissena polymorpha) selective filtration promoted toxic Microcystis blooms in Saginaw Bay (Lake Huron) and Lake Erie,   Canadian Journal of Fisheries and Aquatic Sciences v. 58, p.1208-1221.

16. Watson, S.B., and Boyer, G.L., 2008, Harmful Algal Blooms (HABs) in the Great Lakes: Current Status and Concerns. Chapter 4e in Background discussion paper prepared for State of the Lakes Ecosystem Conference (SOLEC) 2008, Niagara Falls, Ontario,  22-23-October, accessed October 30, 2009 at http://www.solecregistration.ca/documents/nearshore/Near%20Shore%20Complete%20Paper.pdf
17. Watson, S.B., Boyer, G.L., and Malloy, E.H., 2006, Naturally produced noxious chemicals and toxins in the Great Lakes. Plenary presentation for State of the Lakes Ecosystem Conference (SOLEC) 2006, Milwaukee, WI, 1-3 November, accessed October 30, 2009 at  http://www.epa.gov/solec/solec_2006/plenary/day2/noxious.pdf
MOLECULAR TECHNIQUES (outside of Ohio)
18. Foulds, I.V., Granacki, A., Xiao, C., Krull, U.J., Castle, A., and Horgen, P.A., 2002, Quantification of microcystin-producing cyanobacteria and E. coli in water by 5’-nuclease PCR, Journal of Applied Microbiology, v. 93, p. 825-834.
PCR methodologies are shown to be a rapid and sensitive way to detect microcystin-producing cyanobacteria and E.coli in water. 
19. Oberholster, P.J., Botha, A.M., Grobbelaar, J.U., 2004, Microcystis aeruginosa: source of toxic microcystins in drinking water,  African  Journal of Biotechnology,  v. 3, p. 159-168. 

20. Saker, M.L., Vale, Micaela, Kramer, D., Vasconcelos, V.M., 2007, Molecular techniques for the early warning of toxic cyanobacteria blooms in freshwater lakes and rivers, Environmental Biotechnology v. 75, p. 221-449.

Keywords: Cyanobacteria, Environmental monitoring, PCR, Microcystin, Microginin

Research tested the efficacy of molecular techniques for detecting toxigenic cyanobacteria from freshwater lakes, rivers, and reservoirs in Portugal. 
Local/State/National/iNTERNATIONAL initiatives
21. Codd G.A., Azevedo S.M.F.O., Bagchi S.N., Burch M.D., Carmichael W.W., Harding W.R., Kaya K., and Utkilen H.C. , 2005,  CYANONET: A global network for cyanobacterial bloom and toxin risk management. Initial situation assessment and recommendations.   UNESCO-IHP, (United Nations Educational, Scientific and Cultural Organization - International Hydrological Programme ) Technical Documents in Hydrology No 76, Paris, 138 p., accessed October 30, 2009 at http://unesdoc.unesco.org/images/0014/001425/142557E.pdf
22. Lakeline, a publication of the North American Lake Management Society, 2009, Special Issue on Algal Toxins, v 29, no. 2, Summer. Includes articles on:

The NALMS Blue-Green Initiative


Monitoring Recreational Freshwaters


Mycrocystin in Minnesota Lakes


The Nebraska Experience


One NW Algal Program: Washington


Chambers-Clover Creek, WA Toxins

23. Lopez, C.B., Jewett, E.B., Dortch, Q., Walton, B.T., Hudnell, H.K. 2008, Scientific assessment of freshwater harmful algal blooms. Interagency Working Group on Harmful Algal Blooms, Hypoxia, and Human Health of the Joint Subcommittee on Ocean Science and Technology. Washington, DC, accessed October 30, 2009 at http://www.whoi.edu/fileserver.do?id=41023&pt=10&p=19132.
The document assesses problem of HABs in inland waters of the US and provides plan for coordinating current research and guiding future research. Includes research at local, state, and national levels. 
DATABASES/ REFERENCES
24. Carmichael, W.W., CyanoHAB, 2005, Bibliography of over 3000 Toxic Cyanobacteria articles (through 2004) including keywords,  accessed October 30, 2009 at www.epa.gov/ogwdw000/ucmr/ucmr1/docs/meetings_umcr1_cyanobacteria_references.doc 

25. Centre for Cyanobacteria and their Toxins, 2007, CyanoData: Global database of methods for cyanobacterial blooms management, accessed October 30, 2009 at  http://www.cyanodata.net/review.php /
The database is a project of the Centre for Cyanobacteria and Their Toxins (www.cyanobacteria.net) and the CyanoNet- United Nations Environment Program project. Various methods described.
GENERAL Books, ARTICLEs, and Presentations (outside of Ohio)
26. Carmichael, W.W., 1994, The toxins of cyanobacteria, Scientific American, v. 270 no. 1, p. 78–86.

General and historical (beginning in 1878) discussion of research on toxic cyanobacteria

27. Carmichael, W.W., 1997, The cyanotoxins. In: J.A. Callow (ed.), Advances in botanical research, Academic Press, London, p. 211–256. 

28. Carmichael, W.W., 2001. Health effects of toxin-producing cyanobacteria: “The Cyano-HABs”. Human and Ecological Risk Assessment, v. 7, p. 1393–1407.

29. Chorus, I., and Bartram, J. (eds.), 1999, Toxic cyanobacteria in water: A guide to their public health consequences, monitoring and management, Routledge, London, accessed October 30, 2009, at http://www.who.int/water_sanitation_health/resourcesquality/toxicyanbact/en/
This book examines the need to protect drinking water, recreational waters and other water supplies from contamination by toxic cyanobacteria and to control their impact on health. Programs for monitoring the causes and occurrence of cyanobacteria in water and techniques for the analysis of water samples are described.

30. Christensen, V.G., Graham, J.L., Milligan, C.R., Pope, L.M., and Ziegler, A.C., 2006, Water quality and relation to taste-and-odor compounds in the North Fork Ninnescah River and Cheney Reservoir, south-central Kansas, 1997-2003: U.S. Geological Survey Scientific Investigations Report 2006-5095, 43 p.

31. Graham, J.L., Loftin, K.A., Ziegler, A.C., and Meyer, M.T., 2008, Guidelines for design and sampling for cyanobacterial toxin and taste-and-odor studies in lakes and reservoirs: U.S. Geological Survey Scientific Investigations Report 2008-5038, 39 p.

32. Hudnell, H.K. (Ed.), 2008, Cyanobacterial harmful algal blooms: state of the science and research needs,  950 p., accessed October 30, 2009, at http://www.springer.com/cda/content/document/cda_downloaddocument/9780387758640-c2.pdf?SGWID=0-0-45-499804-p173779110
The volume contains the proceedings of the 2005 International Symposium on Cyanobacterial Harmful Algal Blooms. It contains much of the recent research into the subject, and includes six workgroup reports that identify and prioritize research needs, as well as 25 invited speaker papers that describe the state of the science.

33. U.S. Geological Survey, 2009, USGS Kansas algal toxin research team website, accessed October 30, 2009, at http://ks.water.usgs.gov/studies/qw/cyanobacteria/
Web site includes descriptions of research, links to reports, publications, and additional information
