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OA and HABs in coastal ecosystems:
a multi-stressor perspective from the Northern California Current

Maria T. Kavanaugh, Oregon State University
F. Chan, K. Buck, J. Fehrenbacher, B. Hales, A. Bolm
S. Siedlecki (U.Conn), V. Trainer (UW), S. Moore (NOAA)



* How systems and communities will respond/reorganize to multiple,

overlapping stressors is unknown. O ne Vi oW Of

e Organisms respond on multiple time-space scales and levels of
biological organization. But baselines are sparse. the Pro blem

* The ocean moves and SpECiES responses are non-constant.

 Coastal physics/chemistry exacerbate these challenges... Ocean Chlorophyll(ng/n)
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Coastal processes affect OA signatures
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Beyond calcifiers:
foundations and food webs

Image: INaturalist.com
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But we still have a
stressors: non-stat

ot to learn about multiple
lonary responses and interactions

Research priorities:

* Thresholds, tipping points, and
interactions,

* Carbonate system as multiple
stressor (e.g. separate effects of
pCO2, aragonite, pH) and as part
of multistressor (w/SST, HABS,
hypoxia)

* Life history and trophic models;
carryover effects;

* Regional modeling, attribution,
and access to HPC
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Harmful Algal Blooms: Adaptive Solutions are hard-earned, growing, but still
reactionary and need mechanistic insight
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Stephanie Moore, NOAA NWFSC

Biggest-ever toxic algal bloom hits West Coast,
shutting down shellfish industries ... 2015

By Tom Hallman Jr. | The Oregonian/OregonLive

Dungeness Crabbers Hit Hard By Algae Bloom
On Washington Coast

By ASHLEY AHEARN . 18 HO

SHARE

California's commercial Dungeness crab season
postponed indefinitely over toxin risk

| Yo

..also a surge in foodbank
usage

Kory Cropper, left, loads crab traps into the Amber Lynn before the start of the dungeness crab season in Bodega Bay on Wednesday, November 13,
2013. (Conner Jay/The Press Democrat)

U.S. Department of Commerce |
National Oceanic and Atmospheric
Administration | National Marine
Fisheries Service | Page7



HAB Research priorities

* Prediction of blooms and toxicity: nutrient
stress, grazing response, and context

Cellular DA content (pg/cell)

depen ency
* Ecosystem effects: direct and indirect
 HABs as part of multistressor (w/SST, OA) Total copepodamide concentration (o)
Selander et al., 2019
* Effects of cumulative low level exposure— -
ecosystem and humans. Y

* Development of accessible monitoring tools:-
Imaging, spectral/satellite, eDNA =

* Training Next Gen: taxonomy, instruments,
omics
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Challenge of context dependency, non-stationarity... What is our strategy?

Modified from F. Chan

Digital Twin
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Modularize earth system models ? Bolster and advance ocean

Multifactor mechanistic . . .
Physics-based + machine learning pathways? ecology observations?

experiments?

Yes, investment in infrastructure will help, and access to mesocosms/field stations,
HPC, and next-gen instrumentation should focus on equity and inclusion
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Synthesize lessons learned and conduct ecosystem comparisons
through cross-network collaboration/integration

OCEAN CLIMATE
ACTION PLAN

, | , Marine Biodiversity
A REPORT BY THE OCEAN POLICY COMMITTEE .
MARCH 2023 Observation Network
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Transdisciplinary, trans-sector research: takes
time; requires reframing traditional structures.

Climate-ready, Transdisciplinary Research Commum’ty
: : Collaboration
inclusive workforce

USDA
Sl

National Institute of Food and Agriculture
UNITED STATES DEPARTMENT OF AGRICULTURE
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From Learning to Leading: Cultivating the Next Generation of National Science Foundation Research AN .
Diverse Food and Agriculture Professionals (NextGen) Traineeship Program : Collaborative/Cooperative

Fisheries HABOA Research
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C-HARM: evaluated for NCC

e Satellite SST, Rrs, chl-a
* Modeled salinity

e CA thresholds/tolerances
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Challenge:

Predicting P/N toxicity
Different strains
Different populations

Different seasonal induction:
nutrient stress (Si, Fe, P)? CO2?
grazing or grazer types?

25000
20000
oy
E)
15000 <
2
[*]
=4
©
[=]
&
10000 O
2
e
5000

24 pDA [ng/L]
. 10,000
@ 1,000
&
7]
[
[
2
£
(“,‘3 100 .
.
10
ee
.
! Yl
30° . . A g .' :.‘ . . d
30 130 125° 120w|: [ .
10 12 14 16 18 20 22 10 2 4 6 8 20 2
Temperature ['C] Temperature ['C]
G
@
1 D (o -
Ogq
0 H\5 o &9
8 o
— o Q (g
- E4 .
. = oo o
=2 Dy 0 o o :
5: 6 o - 1a 3 o o
a % 8 © 5
= o -
L =
o 4 e’ o 3
k<] ' a2 ol
@ g o @
o A B = o
2 °® of 1 oF o
0 ] O
B 25,9%0 -
o B Log Y e}
0 - 0 e—oaodo—an
8 10 12 14 16 18 8 10 12 14
SST SST



IFCB: Biovolume

* Maps of biovolume
* Need good classification

 Need a correction factor
to create cell counts of
thick verses thin

* Effects of community?
* Grazers
* Competition
* Grazing and competition
e Choanoflagellates!

50

48

42

= e R (P

Figure X. Example IFCB images of toxic
‘seriata’ large size class (left) and
nontoxic ‘delicatissima’ small size (right)
class Pseudo-nitzschia species.




Some lessons

* The footprint of climate ocean connections appear to be changing

* “Biology” is responding to multiple physical factors, that may be
decoupling, oscillating in phase, or anticorrelated at local scales

 Spatial footprint of predictive response is likely changing

* We definitely aren’t measuring/modeling enough biological
complexity
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Science-driven indicator co-development across multiple scales to inform diverse
conservation/management goals. Local:

Tribes, state, NGOs
Global: e.g Convention

Beach Sampling

.
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