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2015: An Unprecedntd Year
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* Geographically most
extensive bloom recorded

e Kodiak Alaska to Santa
Barbara

* Long Lasting (months)

* New record of high toxin
levels

* Massive impacts
* Economic losses ey ™
e Shellfish and crab closures
* Ecosystem impacts '
 Marine wildlife mortalities

MODIS image courtesy of Raphael Kudela



Geographically Most Extensive Bloom Recorded

1998 — Domoic Acid

50N
7 Juan de Fuca
Eddy »
48 N+ LIS ‘ -
0 ‘P. pseudodelicatissima
Aug 8-12 WA
A A 1500 ng/L "
®® o0 o A 2
46 N+ olumbia River -
o006 L]
H Bank g'm 'P. australis |
eceta Ban oy July 23-29
44 N %y 550 ngiL OR -
42 N+
CA
40 N+ -
San Francisco
38 N ciogﬁ » . -
N \P. multiseries |
Farallon Islands "™ /10 10-13
b ; 670 ng/L B
Monterey Ba
36 N Particulate domoic acid (ng/L) iD) australls. B
S ;
»  below detection June 3-5
: e >0 to <450 Moo Bay S 6300ngll
@ 2450 to <900 ,
| 2900 to <2000 i L
34N @ >2000 to <5000 | SantaBarbara =
@ =5000 to <7473 Channel 5 B By
1 T 1 T T T T T T T
128 W 126 W 124 W 122 W 120 W 118 W

Trainer et al., 2000

2015 - Domoic Acid

Orange: 2000-5000
B Red: 5000-7500

Dark Red: > 7500
ey M. _

36 M I ............... ...............
34°NI ............... ................ ............

1227

124 ™ 1207

Trainer and Kudela labs

1269w



?’dmm
Victor
. 4 Closures of Puget Sound

cah Bay becches frequently chunge.
RS Check Stote Deportment of
) . plech fiases R o
Wide Variety of Impacts =
lecua(n
. . . . . . aom .btom
Domoic acid detected in marine wildlife from the - /@\ s Cloedforal

Pacific Northwest to Southern California duringa " m - ractc iy harvesting
record-setting bloom of toxic algae in the . NOAA '”‘t“:“:':l:‘z“’:':
North Pacific in the summer of 2015 &&& S o ooy o invertebrates

scallops, mussels,

REGON
zl
o Seattie o The state of Callfornia clowes
Coos Bay beaches to recreational
mussel havesting every year
/4 /@ ¢ Long Beach in the spring and summer
® Astoria
Brookings
/ ® Crescent City
* Newport
ploreks The Califoraa Departmert

Q, > A / of Public Mealth ks

dolphinss/ advising consumers to st
PONPOSES e recreationally

g s harvested mussels, clams,
’ anchowy, sardines, or the

’ \N}&L ! intesnal argans of crab
harbor seals "N N\ / \, A I from Monterey and Santa

anchowy

Cruz counties due to
brealve dangesous levek of

+
% | &Trinidad Head
(oysters, clams) f 4 domolkc ackd
L 4.
N\

scabirds W . 4 o5an Franclsco
/ .\\ D
Dungeness N

crabs \ //" .
sea hons/ Monderey Comty

e _ ) :

musset \ / e eTE———
o v.hur A"-;:?"E“ © Monterey

/ Sourres
wAnglar Los Angel
2 O O ( ’ >* Sesne . e
Town Leved Degertment

razor clams
" Ngh ‘ ‘ “Vrerment
: . ’ \ / ¢ ‘)* Agreuie,
. A — o Santa Barbara Catfennao Deportment of $an
\ o e Fivh o Wikdile .Deou
l C sequres A o Los Angeles MALK NOWLIN/

THE SEATTRE TINES MEXCC

O~ N raphic: Seattle Times

P i T San Diego

e
Saoly Crug Cousty

Rock crabs




The Impacts Remain Long
After the Bloom Ends

e Fishery disaster related to closure of the Dungeness
crab and rock crab fisheries
 Direct economic losses - estimated $49 million in
the foregone California catch alone
* Crab Emergency Disaster Assistance Act of 2016

Bill aims to give crab industry $138 m

in disaster relief

By Kimberly Veklerov Updated 7:50 pm, Friday, March 4, 2016




ldeal Monitoring Program

e Assessment

— Screening
* HABs are episodic events
* Broad network evaluate presence of toxin producers

— Event Response

* Increased frequency of sampling and toxin analysis (water,
shellfish, wildlife)

— Trends
* Comparison across years

* Communication and Reporting

— Coordination amongst data collectors, informing
public

* Forecasting System
— Helps with all aspects of monitoring program



Screening Assessment:
Volunteer Citizen Scientist Monitoring

~500 sites sampled on weekly basis for HAB
species composition

~100 sites sampled for mussels monthly
Sampling conducted by volunteers

 Volunteers are critical in maintenance of
monitoring program

e Public citizens, k-12 school groups,
municipal utilities, local agencies etc.



The Future of Volunteer Monitoring

* CellScope Aquatic

— Lab quality, portable, cell phone-based
microscope

EPA has developed smartphone app to track
blooms




Event Response

* Decision based approach to sample analysis
* Increased frequency of sampling and toxin
analysis
— Water and mussel samples

e Additional types of samples analyzed
— Ex. Crustacean shellfish and finfish




Trend Analysis: Water Samples

Conducted by the Integrated Ocean po——
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— Chlorophyll, temperature, salinity, dissolved
oxygen etc.



Trend Analysis: Marine Mammals

 Marine Mammal Health Map for California
* Part of the national marine mammal health tracking program

CeNcoos (R B3

W 'Sacremento
I B N
apa _ RVacaville s
tockiongss R T 3 4 Marine Mammal Health
) . | ® : Marine Mammal Health
- - .

+
- %
f na s '
nt
Qo ol
Dal ‘Y'._'

0
ar Modes " 4
- “ &7 p oy " '\;‘ ,“ .I i ‘
S CALIFORN IASEE 9 BRE
& Madera o L T %= VB Filters
by .\.:g"’ Vs - » > . e

AL D T N g v 3 . . Health Category
has e .\ ” Sy P - "» )
. . esnNo £
v o MF:" SR ) < Fe ’ \ L Biotoxin
J¥. Visalial w0 " nvaie I da Category Confidence

—
o
m Y
= R s R
g . e % - TR—
o . : % g - - Scientific Name
bely LR e o
g \ & = ¢ : Organization
 Lui N | ._inu-!.-.‘i-‘!‘: y "'. " | i All :
. b s , /
e iane e .
A ’
\‘
oo g Barba Sar
d )
Yor
O Tim |




Communication and Reporting

* Many types of groups need to coordinate
information and efforts

* Response network (data collectors)

* User community
e Marine mammal and wildlife rescue centers
* Shellfish industry and fisheries

e Public

* Shellfish and fisheries quarantines

* Marine HAB Coordinated network (Cal HABMAP)

Monitoring & Alert

Implementing a statewide HAB network and forecasting
Prog ram system for California




Monitoring & Alert

Implementing a statewide HAB network and forecasting
P rog ram system for California

* Integrated, statewide network

— Coordination of organizations and researchers
collecting HAB data

* Program has accomplished initial goals:
— Created centralize portal for dissemination of HAB info
— Listserve to integrate groups

* Weekly results and marine wildlife events
* Open forum to discuss HAB conditions

— Conducted comparison of analytical methods

e Current Goal: Establish forecasting system




HAB Operational Forecast System
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Yang, Davis

orecasts HABs:

* Development S
* Intensity

* Transport

'C Fish and Wildlife Research Institute 2t

at- bnp:




MODELING TO FORECAST HABS
IN CALIFORNIA

* Nowecasts and forecasts of the probability of cells or toxin through
combination of:

» Satellite observations of chlorophyll, reflectance and historical HAB data
* QOcean circulation models (temperature, salinity and ocean currents)

ROMS Simulations

Temp

Predicted HAB Probability

_Conception

Remote-
Sensing
HAB Model

NEXT STEP: Link with causal ocean acidification and hypoxia modeling



Next Steps Toward Operational
Forecasting System

n , Southern California

* Additional stations
improves probability of
predicting HABs

* Existing stations shore-based

* Proposed stations mostly
offshore

e Currently unfunded

* Integrate HAB model with
other ocean models being
developed

* Acidification and hypoxia . Existing stations
models

Proposed new stations



Standardization

* Methods
e Standardized methods for sample collection and sample
analysis
* Thresholds
e Human health thresholds established for shellfish

e Data Structure

e Standardized data structure established for both
assessment and trends monitoring

e Data accessible online



Estuaries Are More Complex

* Longer list of toxins and organisms
* Both marine and freshwater toxins can be present

 Comprehensive network not developed

Depressional
. Wetlands

Estuaries

Freshwater toxins flow downstream!



Estuaries: Assessment

* Screening
* Targeted sites (<5), not comprehensive
* Only marine toxins and species

* No monitoring of freshwater toxins and species (except
SFB, delta and Klamath)

* Event Response
* Increased frequency in targeted sites

* Trends
* Not enough data collected to evaluate



NEIRES

* Communication and Reporting
* Limited to targeted sites included in screening
* No formal reporting system or coordination effort

* Forecasting
* Not developed




Summary

e Marine

* Monitoring program exists
* Most desired components for a monitoring program in place

* Forecasting needs further development to become
operational

* Additional offshore stations to develop model
* Integration with other ocean models

* Estuarine
* Minimal program exists
* Only a select few targeted sites included
* Only marine species and marine toxins are monitored
* No monitoring for freshwater species or toxins

The marine monitoring program can be a model for
what is needed in estuarine and freshwater systems



