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The Columbia River

e Culturally important
* Key transportation conduit
* Critical habitat for salmonids

* River of national significance
(EPA)

* Generator of hydroelectric
power

Competing issues: endangered species, flood control, navigation, traditional
fishing grounds, Hanford nuclear reactor



Ecosystem Monitoring Program seeks to inform wetland
restoration activities by providing fundamental ecological
knowledge about salmonid habitats and food webs

Invertebrates
Vascular plants Phytoplankton & macroalgae
Aquatic, terrestrial Fluvial, benthic

Freshwater & marine Freshwater & marine




Columbia River: Ecosystem Monltorlng Program (~2011 — present)
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Cyanobacteria blooms in the Columbia River have
been repeatedly detected during the Ecosystem
Monitoring Program
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 Where, when, who, and why do :

cyanobacteria blooms develop
in the Columbia River?

* Do the blooms pose a problem
to the public and to wildlife?

* If so, what can we do about it?




Nature of observations

* Grab samples (2011 — present)
— 4—6 sites

 Net tows (2011 — present)
— 4—6 sites

* |n situ sensors ~specific to cyanobacteria
(2015 — present)

— 2 sites



In (cyanobacteria abundance (cells/mL))

Total cyanobacteria densities tend to be higher at
Campbell Slough than Whites Island
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As water levels drop, Campbell Slough diverges from
mainstem conditions more than Whites Island
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In(cyanobacteria abundance, cells/mL)

Phosphate concentrations predict cyanobacteria
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Chlorophyll (ug/L)

Bulk chlorophyll concentrations are higher at Campbell Slough
and Franz Lake Slough than other sites
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Campbell Slough
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Campbell
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Campbell

35 12
30 10 — Chlorophyll
. ] ——— BGA-PC
25 @
3
20 g
o
15 §
9 ‘—Templ
0 T y ; — :
Mar Apr May Jun Jul Aug Sep Oct
)
12
4 4
10 —— Chlorophyll
3 o TR —— BGA-PC
o
2
© 81
1 1 Q
e
Mar Apr May Jun Jul Aug Sep 8
0]
10 o 4 - (
=
L
9 2
8 0
7 Mar Apr May Jun Jul Aug Sep Oct
l—le %
6 — _ ] 0/ —_— e L]

Mar Apr May Jun Jul Aug Sep Oct Mar Apr May Jun Jul Aug Sep Oct



Spring and
Shallow off- summer
channel sloughs

Where, when, who, and why do
cyanobacteria blooms develop in the
Columbia River?




Conditions that favor
cyanobacteria:

* High temperature
* Nutrients
* High light/stratification

Observations:

e Bubbles/trapped air in scums
=> buoyancy
* Cyanobacteria are FULL of
proteinaceous gas vesicles =
amino acids
« BMAA




Challenges

* Scope of lower Columbia River and Columbia
River system is large

 Management of cyanobacteria may compete
with:

— hydropower interests

— Salmon recovery (e.g., creation of floodplain
habitats)

* Climate change






Phytoplankton Abundance

Phytoplankton Abundance
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Cyanobacteria

Knowns Less known

e Associated with warm
temperatures

* Associated with high
nutrient loading

* Pose problems in lakes and
reservoirs



