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• But some studies find no relationship 
between ATX & % cover        

          (McAllister et al. 2018, Echenique-Subiare et al. 2018)

• Mixed relationships with N & P   
           (Heath et al. 2016, Wood et al. 2017, Echenique-
            Subiabre et al. 2018)
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How well could incorporating a 
biotic factor such as GPP improve 
our predictions?
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𝑑𝑂

𝑑𝑡
=
𝐺𝑃𝑃

𝑧
+
𝐸𝑅

𝑧
+ 𝐾𝑂(𝑂𝑠𝑎𝑡 − 𝑂)

3a. Cyanobacteria ID

3b. LC-MS/MS anatoxins 
analyses

3c. Model metabolism 
from sensor data

2a. Sensor maintenance

2b. Benthic surveys upstream

StreamMetabolizer
(Appling et al. 2018)

Near USGS 
gage

150-m reach
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What we are learning….
a. Synchronous peak timing across all

b. Cyanobacterial occurrence & anatoxins 
asynchronous with GPP   

c. Anatoxins peak asynchronous with GPP

Gross Primary Productivity (GPP)

Cyanobacterial Occurrence

Anatoxin Concentration

Seasonal Discharge Pattern

Synchrony of GPP and 
benthic cyanobacteria 
dynamics are dependent on 
the specific river and 
cyanobacterial species

June       July          August      September    October
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c. Anatoxins peak asynchronous with GPP
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Cyanobacterial Occurrence

Anatoxin Concentration
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In the South Fork Eel and 
Russian Rivers peak 
cyanobacterial occurrence 
and anatoxin production 
occur after peak GPP
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Next steps: Model Development
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−𝑟𝑚𝑎𝑥

𝐾
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i) Ecosystem biomass (Bt) model
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iii) Anatoxin concentration (at) model
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Thank you! jzabrecky@unr.edu
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