
Drones and Cyanotoxins:
Lake Anna 2019

David G. Schmale III, Ph.D.

Professor, Virginia Tech

dschmale@vt.edu |   @schmalelab

http://vt.edu


Dr. Craig Powers

Powers, C.,  C., Hanlon, R., Grothe, H., Prussin, A.J., Marr, L., and Schmale, D.G. 2018. Coordinated 
Sampling of Microorganisms over Freshwater and Saltwater Environments using an Unmanned Surface 
Vehicle (USV) and a Small Unmanned Aircraft System (sUAS). Frontiers in Microbiology. 9:1668. 

New tools and technology are needed to 
understand the transport and fate of HABs



New tools and technology are needed to 
understand the transport and fate of HABs

Dr. Craig Powers
Ms. Regina Hanlon

Powers, C.W., Hanlon, R., and Schmale, D.G. 2018. Tracking of a fluorescent dye
in a freshwater lake with an unmanned surface vehicle and an unmanned aircraft
system. Remote Sensing,10(1), 81. doi:10.3390/rs10010081



New tools and technology are needed to 
understand the transport and fate of HABs

Dr. Craig Powers
Ms. Regina Hanlon

Powers, C.W., Hanlon, R., and Schmale, D.G. 2018. Tracking of a fluorescent dye
in a freshwater lake with an unmanned surface vehicle and an unmanned aircraft
system. Remote Sensing,10(1), 81. doi:10.3390/rs10010081



New tools and technology are needed to 
understand the transport and fate of HABs

Ms. Regina Hanlon



New tools and technology are needed to 
understand the transport and fate of HABs

Mr. Bryan Bloomfield



Research on HABs in Ohio

Grand Lake St. Marys, Ohio



Grand Lake St. Marys, Ohio

Research on HABs in Ohio



Grand Lake St. Marys, Ohio

Research on HABs in Ohio



Grand Lake St. Marys, Ohio

Research on HABs in Ohio



Grand Lake St. Marys, Ohio

Research on HABs in Ohio



Grand Lake St. Marys, Ohio

Research on HABs in Ohio



Grand Lake St. Marys, Ohio

Research on HABs in Ohio



Research on HABs in Ohio



The HAB at Lake Anna, Virginia



The HAB at Lake Anna, Virginia



The HAB at Lake Anna, Virginia



The HAB at Lake Anna, Virginia



The HAB at Lake Anna, Virginia



The HAB at Lake Anna, Virginia



The HAB at Lake Anna, Virginia



The HAB at Lake Anna, Virginia



The HAB at Lake Anna, Virginia



The HAB at Lake Anna, Virginia



The HAB at Lake Anna, Virginia



Disclaimer

• Data are being shared in the spirit of collaboration, and have not yet been 
published.

• Data are NOT intended to inform, challenge, or suggest any regulatory 
guidelines for HABs.



Cyanotoxins from One Drone-sampling Location in 
2019, Lake Anna & Lake Erie
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The future?

Recent Schmale Lab funding for research on Lake Anna:

• Research on a Harmful Algal Bloom (HAB) at Lake Anna. $10,000. CALS and SPES, Virginia Tech. 
Funded through July, 2020.

• Community Partnerships to Address a Harmful Algal Bloom in Lake Anna, Virginia. $20,000. Virginia 
Tech Trandisciplinary Communities. Funded through July, 2020.

• Targeted Sampling of an Unanticipated Harmful Algal Bloom in Lake Anna, Virginia with Aerial and 
Aquatic Robots. $130,000. NSF RAPID. Recommended for funding; not yet official.
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Thank you for your attention! Questions?

Email: 
dschmale@vt.edu

Twitter & Instagram: 
@SchmaleLab


