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Upwelling Drives
Abundance & Diversity

30
25
3
[}
[}
A
20
~ i S
= ! 3
3 - 3
L 1
o 15 Kendall Tau 4 12 9
© p< 0.001 o =
-‘é slope = 0.003 o)
10 ~
19 O
Kendall Tau
5 |Pp=0016 ‘
slope =-0.001
0 St b
2011/Jan 2012/Jan 2013/Jan 2014/Jan 2015/Jan

NOAA PFEL Upwelling Index

] J ASOND ] FMAM | J] ASOND | FMA M

it

28 -126 -124

Columbia
- River

40



Tempsraturs Anormaly (92)

Coastal California temperatures show
how warm the ocean has become

For comparison, the 1997-98 El Nifio resulted in 3-4°C warming
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2015: An Unprecedented Year
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Domoic acid detected in marine wildlife from the
Pacific Northwest to Southern California during a
record-setting bloom of toxic algae in the

North Pacific in the summer of 2015
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2015: An Unprecedented Year
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Anchovy Contamination

¢ Fish caught by CDPH, frozen immediately
¢ Dissected frozen

- Head, Gills, & Spine

- Viscera

- Body (filet & skin)
¢ Analyzed individually for domoic acid




Log Domoic Acid (ppm)

Viscera

N=10 individuals

Average Domoic Acid:

Viscera = 2076 ppm
Head = 184 ppm
Body = 35 ppm



Anchovy Contamination
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CDPH Warns Not to Eat Certain Seafood Caught in Monterey and Santa Cruz Counties
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2P News Release

CALIFORNIA DEPARTMENT OF PUBLIC HEALTH

FOR IMMEDIATE RELEASE CONTACT: Anita Gore
November 3, 2015 Orville Thomas
PH15-082 (916) 440-7259
CDPH Issues Warning about Dungeness and Rock Crabs Caught in . .
Waters Along the Central and Northern California Coast Toxin dlsappears
from water column
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Identifying Toxic Hotspots
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The model provides ~seasonal prediction
of trophic transfer

Toxin Probability, Oct-Nov 2015
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2014-2016: From Bad to
Worse? Will El Nino Save Us?

West Coast Event West Coast Events
r —
Tem rdture Angmalies at the M1 Mocrln Mor'erey Bay Cillfornlel
5 | ;I | West Coast Event
| ' ——
2 — I I : -
5 i
Qo I I B
% s
2 o I , i
£ :
:
-1 I : |
- l 1 /‘ L
I I i 1 No Toxicity
N e ] z i I B 1 5
I I I I I I H I LA JI I I
1989 1991 1993 1995 1497 1§99 2001 2003 | 2005 _y2007 2009 20M1 2013 2015
Time -
CA / OR Event

Note: 60 pomt moving average applied to daily averaged values.

onterey Bay Aquarium Research Institute Updated:10-Feb-2016



Nitrate uM Om

43A016-01-01 particulate domoic acid probability
2014-2016: From Bad to
e o~ ¢
Worse? Will El Niho Save Us? |
..... .
i A
20 Surface ISUS NO3 at the M1 Mooring (36.7N, -122W), Monterey Bay CA 126¥0;7;;2%52;;ngw
2016 nitrate levels NITRATE in MONTEREY BAY | >0u7% %0 Horts
239 ‘gre aga;'g far below | 1t £ NiFo
norma
20 .
f
— 2016
151 1 2015

e 2001-2015 Mean
Previous Years

—
(]
T

Monterey Bay Aquadum Reseamh hstitute: hlo Awww.mbai omg Updaéé‘d.’ Foh fo, 2016 06:58

P AR ROl Bty NECJY pdy by PR, [yttt iiag

o o [~ o o o o o o o -



\\ . CDFW
* Toxin forecasting system is being transitioned to operationsat
NOAA with NASA support. Provides a 3-day warning. Can be
visualized for specific fishing regions in California.

e Seasonal averages point to hotspots of toxin activity — these are
places for fisheries to avoid and for managers to target

e \We can predict toxins far offshore, but have very little “seatruth”
data— opportunities to collaborate with NOAA Fisheries cruises

¢ Toxic blooms lead to sediment contamination and likelihood for
crab exposure — we need to be prepared for this after large blooms
(sediment sampling should be added to state monitoring)

e CDPH needs more assistance with biotoxin monitoring — we
need more labs processing samples quickly to help fisheries adapt
e Next generation models focus on seasonal forecasts to give a
longer lead time for planning and mitigation!




