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What are cyanotoxins?

Naturally occurring; produced by cyanobacteria

> 90 described, multiple classes
Persistent

Bioaccumulate



Why care about cyanotoxins?

e Sickness in humans | Notice

An algae bloom has made
this area potentially
animals and wildlif unsafe for water contact.
- Avoid direct contact with
visible surface scum.

* Mortality of domestic

* Increasing problet
(Paerl et al., O’Neil e

— expanding distribution =

— more frequent

— lasting longer




Cyanotoxins: far-reaching effects
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Genus

aplysiatoxin

B-Methylamino alanine

cylindrospermopsin

debromoaplysiatoxin

LPS endotoxins

lyngbyatoxin

neosaxitoxins

nodularins

pahayokolide
saxitoxins

Species
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> | anatoxin

>

dermatotoxins

>
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Anabaenopsis

Arthrospira

Cylindrospermum
Hapalosiphon
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Lyngbya

Lyngbya majuscula

Microcystis

Nodularia

Nodularia spumigena

Nostoc

Oscillatoria

Oscillatoria nigro-viridis

Phormidium

Planktothrix
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Distribution of

cyanobacterial

“toxic taxa”
collected in CA

wadeable streams

2007 - 2013
(1,280 sites,
mostly 1-time sampling)

60% of sites support
“toxic genera”;
Of Those, Type of

cyanotoxin-producing

10% support known taxa recorded

@ species

“toxic species” ® o=

@ none

I:l California Counties :




Are benthic cyanobacteria producing toxins?
Should we be concerned?

g 4 B R S
* Potential loading source O RGE TR

(local, remote impacts)

* Toxin production possibly

exacerbated by :
— Loss of riparian habitat/shading

— Hydromodification; stagnation

— “Perennialization” of intermittent 'E Wz
streams by nuisance flows 2




Benthic cyanotoxin detection rates

in CA streams (2011-201 3)

Total Lyngbya- Cylindro-

Saxitoxin Anatoxin Nodularin

Microcystins toxin spermopsin

33 21 0 0

%
detects

# sites
analyzed




Distribution of [total microcystins] in California
wadeable streams (2011-2013)

Total microcystins (ug/m?)
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Could cyanotoxins help explain
toxicity in undeveloped catchments?

microcystins saxitoxin

cyanotoxins: [#8

negative positive negative positive
Bioassay Results

Higher frequency
of cyanotoxin
detection among
sites positive for
toxicity based on

bioassay
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Burning Questions

* Do cyanotoxins (or cyanobacterial extracts) influence
bioassay results?

* How do cyanotoxins affect stream food webs, aquatic life?
— Study (Aboal et al.) found

evidence for cyanotoxin

impacts to benthic
macroinvertebrates

— Influence IBl interpretation
* What is significance of

stream cyanotoxin loading

to receiving waters?

* Do anthropogenic factors influence cyanotoxin production

in streams?
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algaeMetrics Calculator

You need to have a user account to use this tool. If you cannot login, you may not have a user account. You may get an account by contacting pettvi@scowrp.org or calling

—

714-755-3237.

Enter your email address to indicate that
you have read and agree to the terms and
This tool calculates the three main benthic algal indices of biotic integrity (IBls) that ha\e conditions of this scoring tool

been developed for bioassessment applications in southern California wadeable strea
(Fetscher et al. 2014) by SCCWRP and collaborators at California State University San
Marcos, the University of Colorado Boulder, the San Diego Regional Water Quality
Control Board, and the California Department of Fish and Wildlife. At this time, validation
of the |Bls for use in streams outside of southern California has not be conducted
rigorously, but preliminary analyses (Feischer et al. 2013) suggest that the 1Bls may also
have applicability in other parts of the state.

Description

Select input file

No file selected.
A template for data submission may be downloaded here

More information about this tool be obtained here

Submit

This software and its documentation are in the public domain and are furnished by Southern California Coastal Water Research Project
Authority “as is.” The authors, Southern California Coastal Water Research Project Authority, its instrumentalities, officers, employees,
and agents make no warranties, express or implied, as to the usefulness of the software and documentation for any purpose. They also
assume no responsibility (1) for the use of the software and documentation; or (2) to provide technical support to users.




S

: Mo in forBatid:
i Betty Fetscher

lbettyf@sccwrp. org
714-7 55 3237




Stream benthic cyanotoxin sampling
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* Quantitatively scrape /brush
biofilms from substrata & take

cuttings from algal mats
* Homogenize into slurry

* Filter measured amount on glass-
fiber filter; store frozen

e ELISA (LC-MS)

16
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