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u Recording event & available On Demand

u Download slides for today at the CLU-IN training page under
ADownload Training Materialso

u If you have technical difficulties, please use the Q&A Pod to request
technical support

u Need confirmation of your participation today?

u Fill out the online feedback form and check box for confirmation email and
certificate
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ITRCT1 Shaping The Future Of Reqgulatory Acceptance

u Host Organization u ITRC Industry

o
Affiliates Program
u States, PR, DC u Academia
u Federal Partners u Community Stakeholdersig:i
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ITRCT1 States And Partners Leading The Way

u Disclaimer %
u Partially funded by the US government fircweb.org
A ITRC nor US government warranty material n o
A ITRC nor US government endorse specific facebookcomiewed  @ITRCWES
oroducts

u ITRC materials available for your usel see usage policy  inkedin.com

company/itrc



https://hcb-2.itrcweb.org/about-itrc/#disclaimer
http://itrcweb.org/Documents/Policy/ITRC-Usage-Policy-for-ITRC-Materials-Final-11-5-12.pdf

Meet The Trainers

Gina LaLiberte Anthea Fredrickson
Wisconsin Department of Lower Colorado River Authority

Natural Resources

Ruth Briland Ben Holcomb
Ohio Environmental Protection Utah Department of
Agency Environmental Quality

R I S Read trainer bios at  https://clu  -in.ora/conf/itrc/HCB -1/
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https://hcb-2.itrcweb.org/introduction/

Why Separate Information For Benthic HCBs?

Framework of HCB Guidance Documents

7 HCB-1
Primarily planktonic,

HCB-2
Focuses on unique aspects

of benthic HCB

* Introduction
E * Monitoring
: * Communication and
1) Response Planning
- * Recommendations

SHARED/
UPDATED RESOURCES
e Cyanotoxins
e Management Strategies
* Management Strategy
Selection Tool
¢ Monitoring Method

Introduction
Monitoring
Communication and
Response Planning

* Nutrient Management

* Recommendations 3 * Case Studies
| Available at PRlechied Tool l Available at
. https://hcb-1.itrcweb.org * Visual Guide /38 https://hcb-2.itrcweb.org
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HCB Introduction

u Benthic vs. planktonic HCBs

A Visual ldentification
A Ecology
A Habitats

Source: Robyn Henderek

See Section 1 of the Benthic HCB Guidance Document 8



https://hcb-2.itrcweb.org/introduction/

Cyanobacteria Basics

u Naturally occurring in both aquatic and terrestrial
environments

u Beneficial roles
A Acting as food source
A Producing oxygen via photosynthesis
A Some types also fix nitrogen

u Unique characteristics
A Resting/dormant stages

A Buoyancy control in planktonic species
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What Do They Look Like And How Can | Tell Them Apart?

u New Visual Guide & Video!

u Field photos, microscopic images

u Cyanobacteria assemblages & taxa by o

’!

A Form (colonial or filamentous) -ﬁ
A Planktonic and benthic habitats |

u And more! Non-cyanobacterial
examplesi aqguatic plants, filamentous
algae, other algae for comparison

Source: Robyn Henderek Source: Elizabeth Fabri Smith

[m@ @ ED See Appendix A Visual Guide to Common Harmful Cyanobacteria 10
3 — FL‘!#'??ET"E'&T#‘%H“ESSET‘:“%' and Learn to Identify Cyanobacteria Blooms video



https://hcb-2.itrcweb.org/appendix-a/
https://www.youtube.com/watch?v=1Aknc7dZHMg

Benthic HCB Appearance

»
P »

u Attached or loosely associated mats or EEEEEE e
colonies T

A Grow on bottom sediments or other
substrates

A Tend to be filamentous species
A Many species are motile

u May be darker colors1 black or brown

< flin,
3
2 )\

Source: Keith BoumaGregson
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) See Appendix A Visual Guide to Common Harmful Cyanobacteria

and Learn to Identify Cyanobacteria Blooms video
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https://hcb-2.itrcweb.org/appendix-a/
https://www.youtube.com/watch?v=1Aknc7dZHMg

Benthic HCB Communities

Mat communities may be b - Sy
e

uniform or contain diverse 3
A : l /
bacteria [

microbial assemblage 2
including multiple e | o
cyanobacterial species Sl oo S

A Other bacteria common 7

-
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A Diverse algae & protists

Source: Gina LaLiberte

12




Benthic HCBs And Light

u Require light for photosynthesis
A Clear water

L ey

A Adaptations for low light at greater
depths

u Compare to planktonic HCBs
growing Iin turbid water

Source: Dr. Christen Thieman
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Benthic HCBs And Nutrients

u Often grow Iin low nutrient waters

A Take up nutrients from sediments,
macrophytes, etc.

A Benthic species tend to be those with
lower nutrient preferences

u Compare to high nutrient water bodies
which support the proliferation of
planktonic HCBs
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Source: Keith BoumaGregson
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Benthic HCBs And Habitat

u In streams and rivers
A On sediments in poolsT slow water
A On rocks in riffles T fast water Source:

Kurt Carpenter

A Compare to planktonic bloom
development in stagnant water

u In lakes and reservoirs
A Protected or deep areas

Source: Scott Caven
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