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What We Do

 Conduct scientific monitoring of marine ecosystems
(distribution, abundance).

 Conduct research on biological and ecological processes
(foraging habits, stock structure, movement patterns).

 Conduct conservation and fisheries economic studies.

 Provide information on impacts of climate variability and
change.

« Develop technology (acoustics, optics, genetics).

 Serve ocean and biological data to the public.

 Provide science-based advice for management of living
marine resources.

« Support our science mission’s administrative and IT
needs.
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Key Legislative Mandates

* Magnuson-Stevens Fishery Management
Reauthorization Act (MSA)

e Marine Mammal Protection Act (MMPA)
« Endangered Species Act (ESA)

 International Agreements and
Partnerships

Responsibilities:

» Maintain healthy fish stocks for commercial, recreational,
and subsistence fishing.

» Conserve and recover populations of protected species.

e Sustain ecosystem services.

e Coordinate with domestic and international organizations to
implement and monitor fishery agreements and treaties.
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120+ MSA MANAGED SPECIES, 35+ ESA MANAGED SPECIES

Protected Species (VIMPA & ESA)
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Generate the science"'ﬁéT;éésé:ry to -

manage and conserve the living marine resources of -
the California Current, the eastern tropical Pacific,

and portions of the California watershed ecosystems,
the N. Pacific, Packie’Islands, and Southern Ocean.
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SWFSC by the Numbers: FY17

$40 million ‘base’ funding
$11 million temporary funding

Staffing:
FTEs: 178
Contractors and Cooperative Institute
employees: 140 (approx.)
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Faces of SWFSC

Over 300 federal, contractor, and Cooperative
Institute employees, students, visiting scientists, and
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NWESC Mission

Our mission is to conduct the science necessary to
conserve marine and anadromous species and their
habitats off the Washington, Oregon, and northern
California coasts and in the freshwater rivers of
Washington, Oregon, and Idaho.

Our research provides reliable, relevant, and
credible information to help decision-makers and
natural resource managers build sustainable fisheries,
recover endangered and threatened species, maintain
healthy ecosystems, and protect human health.

We are also dedicated to enhancing public
awareness, education, and stewardship of our
marine resources.
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NWESC by the Numbers: FY17

BUDGET STAFFING

® Interns/Volunteers

~ $60M NOAA

B Associates

~ $20M outside

m Contractors

FTEs Non-FTEs

m NOAA = QOutside
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Faces of NWFSC

Our federal employees, contractors,
associates, interns, and volunteers work in

six locations in WA and OR.

Mukilteo
Puget Sound ecology
& ecotoxicology

WASHINGTON

Seattle, NWFSC
Montlake Headquarters

Interdisciplinary laboratories &
administrative offices

Manchester
Aquaculture, genetics,
behavioral ecology

Pt. Adams
Columbia River
estuary ecology

Pasco
Fish Passage

OREGON

Newport
Groundfish &
ocean ecology
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How We Do It

 Acoustic & net fish surveys

e Marine mammal & seabird
surveys

» Qceanographic &
meteorological sampling

 Habitat mapping

« Sampling technology
development
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California Current Integrated Ecosystem Assessment
P Lo 'ED

e 2 Q- »—@ :
SCOPING EFFORTS and l F. f@- %

CONCEPTUAL MODELS
frame the issues

Field and remote data

provide indices on g i
...and then, the next iteration L . = ) STATUS AND TRENDS. Xz
of the IEA loop begins.

“A framework for organizing
science in order to inform
decisions in marine ecosystem-

based management.”
(Levin et al. 2009; 2013)

How vulnerable is the ecosystem
to human uses and natural
perturbations?

Product
requests

IEA PRODUCTS

Produce an IEA report

RISK ASSESSMENT
quantifies and ranks

threats to humans and
\ / e E
——————— [ the ecosystem. | Xposure
SCENARIOS generate = | -
estimates of alternative What are the management w
futures and tradeoffs. options?

)
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Sensitivity

Refined conceptual models
illustrate the connectivity and
inform EBFM.
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INTEGRATED ECOSYSTEM ASSESSMENT

Physical Conditions:
Goodbye Blob and El Nino; Hello...?

s
Artist: Leslie Bell
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Five Years of Wild Environmental Conditions

o 2013-2015 were dominated by the marine heat
wave named “the blob.”

» 2015-2016 was a huge El Nino that had a modest
impact on the California Current Large Marine
Ecosystem.

o Winter 2016-2017 was dominated by a string of
atmospheric rivers that ended the drought,
produced record rainfall, and filled reservoirs.

N
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Basin-scale Climate Indices Have Shifted

El Nifio

Oceanic Nino Index (ONI)

* Related to upwelling, coastal currents,
storm tracks.

« Positive ONI = El Nifo; Negative ONI = La Nina.
e Became strongly positive in 2015-2016.

« Shifted to neutral or slightly negative by late 2016 (weak La
Nina in winter 2016-17, slightly positive ONI in summer 2017)

Monthly Oceanic Nino Index
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North Pacific Surface Temperature Anomalies
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ONI, Pacific decadal oscillation (PDO) & North Pacific
gyre oscillation (NPGO) Updated Through June 2017

ONI

PDO

NPGO

1980-01 1985-01 1990-01 1995-01 2000-01 2005-01 2010-01 2015-01
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Temp. at Depth .

 2016: EI Nino penetrated deeper  Argo fioats in
but was short-lived, and had little  the NE Pacific:

Depth {m)

Plots show temp.

o

anomalies at depth off =]
Newport (NH25) and Sanz+

Diego (CalCOFI 93.90).

El'Nifio years: dotted =
lines. £

@ 150

[=]

2014-2015: “Blob”
dominated at the

surface (upper ~100 m).

Impact in the North.
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SnOWpaCk: X Salish Sea L
Worst (2015) Average* (2016) } """"""""""""""""""" T
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o 2015: Record poor snow- Shiiiatiadiied
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Columbia Unglaciated

Equivalent (SWE) near ;Z :
Iong-term average g ° } ------------------------- A ] R O 21277
coastwide. - SN S35 3 390y 53y g

Oregon & Northern California Coastal

e *Warm spring and summer - R AR N
in 2016 caused rapid melt. } ' R PALATR TR

o 2017: Average or better
snowpack for most of the -
western U.S., especially
parts of California.
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Snowpack Rebound

X
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Precipitation Departure from Average (in.)
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Precipitation Rebound Was Due to
Atmospheric Rivers

Atmospheric rivers are sinews of moisture from the tropics.

The one pictured below appeared over the Northern Pacific on
Jan. 3, 2017. (NOAA)

Precipitation Departure from Average (in.)
w,  10/1/2016 — 8/14/2017

s
&% NOAAFISHERIES
k.4

U.S. Department of Commerce | National Oceanic and Atmospheric Administration | NOAA Fisheries | Page 23



Overall Snowpack & Streamflow Over the Past 10 Years
Have Been Discouraging for Salmon

 Streamflow anomaly time series through 2016, at the scale of Chinook salmon ESUs.
« Some ESUs are experiencing increasing magnitude of spring maximum flow events.
« Many ESUs had worsening trends for low-flow periods in summer & fall, esp. in CA.

1-day max flow (winter/spring) 7-day min flow (summer/fall)
High but decreasing High & increasing @ U Columbia Sp (CG) High but decreasing High & increasing @ U Columbia Sp (CG)
L3 5 2 B Puget Sound (SS) o = A . B Puget Sound (SS)
: WA Coast (SS) ; : WA Coast (SS)
‘ U Columbia Su F (CG) H = U Columbia Su F (CG)
= Snake R F (CU) . . Snake R F (CU)
: . L Columbia R (CU) ] ! L Columbia R (CU)
@ T ] ctttttostittesoo-REEEEEEE Resniscacats O Deschutes R Su F (CU) Al ikt Hb e CaEs ety O Deschutes R Su F (CU)
(@)} H B M Columbia Sp (CG, CU) : : M Columbia Sp (CG, CU)
E I Snake R Sp Su (CU) H . Snake R Sp Su (CU)
[<5) 2 U Williamette R (CU) - 5 U Williamette R (CU)
> : OR Coast (ONCC) Ol ; OR Coast (ONCC)
© o AR S «“‘ O S ORN CA Coast (ONCC)  © : . @ S OR N CA Coast (ONCC)
= VA ~ : U Klamath Trinity R (ONCC) : U Klamath Trinity R (ONCC)
& - : @ CA Coast (ONCC) : CA Coast (ONCC)
(&) g : Sacramento W (SSJ) v : : Sacramento W (SSJ)
] . : v C Valley Sp (SSJ) = A 4 - C Valley Sp (SSJ)
O ~ (e - SaEFC B C Valley F LF (SSJ) I S i NS Yy E L (S
o . . (‘;l ] 2 :
Low & decreasing Low butincreasing Low & decreasing Low butincreasing
T T T T I I 1 T
5 -1 0 1 2 -2 -1 0 1 2
Recent trend Recent trend
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NOAA biologists sort pelagic red crabs, which were unusually
abundant off Central California in 2015-2016
(John Field, SWFSC).
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Biological Response to Warm Oceans off WA/OR

2015

2016

Tropicals in Oregon

/
.

Species range extensions
from CAto AK.

: Low coho
Dramatic changes to return.
food webs. L

Domoic acid closes
crab and clam

Young Chinook
& coho in ocean
very skinny.

Lowest-ever sockeye
return to Fraser River!

Food webs still SRR
unusual mix. Red pelagic
crabs in Oregon!

Crab and clam
fishery closures.

Abundant S
juvenile SEES
rockfish! &

2017

Record low spring Chinook &
steelhead returns to Columbia.

-
Caspian terns

Crab and
clam fisheries  abandon East Sand
still closed. Island colony in

mid-season.

Pyrosomes explode!
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Marine Heat Wave + Massive HAB of 2015

The pre-operational C-HARM system provides a nowcast, 3-day
forecast, and hindcast of Pseudo-nitzschia blooms, Particulate Domoic
Acid, and Cellular Domoic Acid

» l K % . C-HARM ESTIMATES AT Dungeness Crab Closure!
) 2= CRUISE STATIONS Recreational and Commercial
- 3 oy Lo 17 T ryvem—— _Harvests (Nov-May)
. I = 20% False -+ Sant G e
domoic | e Positives
oo Trmezcid
o n ] |
. —
B | . California's crab-season delay claims
o MEE ] e L O 2§  Christmas

By dsrnn Kinney akinney @hmaresnewsgroup eom

NWFSC cruise, June-Sept 2015

Why no toxic event in
Southern California?
TOO WARM!
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Northern Copepod Biomass Anomaly off of Newport

* “Northern” copepods are cool-water,
lipid-rich species.

Northern copepod biomass anomaly 44.6N

e Since late 2014, less- 52 - s =AM h-ﬂhr —
fatty “Southern” 521 %mgWYV\P{\%ﬁNWWWWVWJM @
copepods have «g\—-w o \) o Jk\]\
dominated, which is 996 /P98 2000 2002 2004 2006 2008 2010 2012@\}016
not ideal for forage fish

and their predators.

 Northern copepods
typically lag PDO shifts
by ~6 months, so 53
recovery from positive ,—;;8

D s WRM /WW v
PDO conditions may not &

occur until well into 2017. 1996 1998 2000 2002 2004 2006 2008 2010 2012 2014 2016
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NWFSC Ocean Salmon Survey: Juvenile Salmon
at Low Abundance in 2017

June Yearling Salmon Catches

EE Chinook salmon

s 4 | —— Coho salmon - il
e
O 5 -
. =
S —
illapa E -1 [ ]
Willapa Bay £ 4
Columbia Rive g B —1 [ ]
. 3 .
Qo
O
| &
Cape Meares g 2 =
Cascade Head
a ! }

Newport Hydrographic é LR R

98 99 00 01 02 03 04 05 06 07 08 09 10 11 1213 14 15 16 17

BONNEVILLE

f%woé usu OREGON I8 ‘_'
Research supported by: A~ A A A < <l v'§
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Pyrosomes
(Pyrosoma atlanticum)

2011 2013

T ey, — — - |
Mean pentow
s 0.0 ’ 0.0 ; ; ;
©
< - - - -
~ 6
<
AR - 4 1 Florence 1 Florence 1 Florence 1
OR OR OR
Coos Bay o Coos Bay S Coos Bay
s (W ] ] | |
CA CA CA
0 pe Mendocino
o
< - - - -
T T T T | T T T T | e e A e e A |
-126.0 -125.0 -124.0 -126.0 -125.0 -124.0 -126.0 -125.0 -124.0 -126.0 -125.0 -124.0 -126.0 -125.0 -124.0
. Data from Ric Brodeur.
Mean number of pyrosomes per tow in 2017 = 11,752
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Sardine Assessment Survey Models: Near-Realtime Habitat Maps
Can Provide Adaptive Sampling (Predicted “Optimal Habitat”)

FSV Bell M. Shimada and FV Frosti
23 March to 27 April 2011

e Northward
shift/extension of
. . 2011
sardine spring
habitat, from 2011
to 2015 and 2016.

FSV Bell M. Shimada and RV New Horizon
28 March to 29 April 2015
Sardine Trawls Sardine Eggs Anchovy Eggs Jack Mackerel Eggs

= Mew Horizon

2015 i
e Sardine | ) : -
compression
toward the
northern edge of
the habitat. 2016
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California Sea Lion Production: Poor In ’

Recent Years -

2015 pup count (born in June) was down;
poor growth from fall 2015 to early 2016,
leading to high stranding/mortality rates.

 This indicates poor foraging conditions for Sea lion pup count, San Miguel Is.
mothers in 2015 and early 2016. Y
e —— e
Eg \/ —7
 Similar findings for other pinniped ¢ —7—+—+—————

1998 2000 2002 2004 2006 2008 2010 2012 2014 2016

colonies in this region.

Female sea lion pup growth rate

« However, preliminary 2017 data E:%
indicate better abundance and S ./, e V \ |

growth for pups born in June 2016 1998 2000 2002 2004 g;o;ortzoos 2010 2012 2014 2016
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Forecasting Tools:
EcoCast and JSCOPE

INTEGRATED ECOSYSTEM ASSESSMENT

& NOAAFISHERIES
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Dynamic Ocean Management

Frontal zones Marine vertebrate Spatially-explicit
space use anthropogenic threat
Describe Ilemm In-situ SIghtmss Tracking & || Autonomous Vessel Marine
Sensmg Mu:surerrlorlt At Sea Biologging || Marine Vehicles Monitoring Spatial
Systems Planning

TurtleWatch

Identify Threat 3
Hu Hotspots
Predict
Ove

nerback sez turtles

.
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EcoCast

 Fishing zones predicted
based on oceanic features,
catch potential, and
weighted by bycatch risk.

WS

I @
4

‘ Log Book / Observer Data

 Estimated good fishing
zones served via web and
mobile devices.

3 Stakeholder Engagement

e Models to include: target ““““" ”‘“"““""
and bycatch species, risk  [EXERl ‘E
weightings, seasonal
forecasting.
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ECC/CAST

Monitoring. Modeling, and Forecasting Ecosystem Change

2017-01-01

Zoom to California Bight

.’-.. '
Likelihood of occurrence (target: bycatt:h] hf
-1: High bycatch
-0.8

-0.6

-0.4

-0.2

0

0.2

0.4

0.6
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JSCOPE: Seasonal Forecasts of Oceanography
& Fish Distributions

» JISAO's Seasonal Coastal Ocean Prediction of the Ecosystem.
» Partnership between NOAA , the University of Washington, and regional members of I00S.
» Model can make skilled forecasts of oceanographic conditions 6 to 9 months ahead.

» Temperature, oxygen, chlorophyll, and ocean acidification.

» These conditions can be associated with key fish and other species.

« Siedlecki et al. 2016, Scientific Reports 6:27203.

Bottom Oxygen (mlfl; 20 B_gﬁgr_l‘\ pH 8.2
49 ¥R’ 49
. 6 18
g e .
48 " 5 16 8
z _ z
g 47 5 3 47
o =
o o P . 7.8
=] Y = i
Z 46 E 2 46 -
3 8
45 45 45 - 1 7.6
o
i
44 2 44 44 -
7.4
-126 -124 -126 -124 -126 -124 -126 -124
150 Longitude (deg E) Longitude (deg E) [ ;  Longitude (deg E) { Longjtude (deg E)
1gg - 8-day Upwellzng Index, upwelling > 0 -
0 -
50 —
-100 — -
-150 I j ] ] i i I I
Jan Feb Mar Apr May Jun Jul Aug Sep Oct

Year 2017

http://www.nanoos.org/products/j-scope/
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JSCOPE: Seasonal Forecasts of Oceanography
& Fish Distributions

» Based on the oceanographic forecasts, model can predict likelihood of presence/absence
of sardines (Kaplan et al. 2016, Fisheries Oceanography 25:15-27).

July August

. o Py O o e, O >

Example: JSCOPE forecasts for sardines ° ”*:--a_ ’ “Te -

off of WA and OR in July-August 2017. : Ry
FT : ‘“‘If@:?lﬁ TI c c
- - -I:: \[ ﬁ g g

100 . 9
(]
i m
<0
100
Bt
Ja

= - - " e z0 2 g - o B Predicted present O Predicted present

3 1 O Predicted absent 3 1 O Predicted absent
» Next species to be forecast in JSCOPE will be: S O -
o . . . B -127 -125 127 -125
« Pacific hake distributions (NOAA FATE-funded project). yguce Longitude (*)

» Dungeness crab distributions and meat quality (NOAA MAPP-funded project,
partnering with WDFW, ODFW, Quinault Tribe).

f@\‘""‘*
{uj NOAA FISHER'ES U.S. Department of Commerce | National Oceanic and Atmospheric Administration | NOAA Fisheries | Page 38
o



po 0,
A

2
%

A

INTEGRATED ECOSYSTEM ASSESSMENT

Human Dimensions

/ i
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Fishermen repair a trawl net in San Francisco
(Jeremy Notch, SWFSC).
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Landings Through 2016
:E:‘ Groundfish, no hake coastwide ‘:é: Palcific hake coastf\zide o
« Data from PacFIN = e > 8 N
(commercial) and - A S i

RecFIN (recreational). F eSS

Coastal pelagic spp, no sqwd coastwide

. ] - o
« Total landings had | N \\/\
dropped in 2015, R —— :

driven by hake, CPS, TP FF T E T
SqUId’ Crab Shrimp coastwide

{ g
é* -
« Mild rebound in 2016 £

total landings, driven
by hake, crab.

« But many other .

fisheries were at fairly

IOW |€V€|S (CPS, ?25 B Total fisheries landings coastmde
. 2 § Y
salmon, groundfish). % i \J/v\/\/\/\\/\/vs\ :
o Bl
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In 2016, 71 separate cases of
entangled whales were reported

2016 West Coast Whale Entanglement Summary

Geographic location of entanglements reported in 2016

*  Reports originated from throughout the U.S. .

off West Coast, as well as in WetCoast bt were cocentated n cntl “';:‘.:;;‘z:.a‘;m
. ) . . and southern California -::..; ¢
neighboring countries, with gear R wg 0 SRR, Ao
from U.S. fisheries. Highest Fanison, an it San Lk i, and AN "_”_ Fab y
annual total for the U.S. West i R . ” TES
Coast since NOAA Fisheries R R |
started keeping records in 1982, mAmERIERT LR .
. <

Amitisachodergo, [ B [
including state and NMFS (it ey it wive [
personnel, are working with the show the specos ofwhale roported as entangod. T v
CA Dungeness Crab Fishing ey | Zita |
Gear Working Group to develop Bl )
a Risk Assessment & Mitigation el 0N
Program (RAMP) on whale Ty %‘ A
entanglement. i)

Fishery type Number of reports for 2016 Number of reports for 20156

Dungeness crab commercial trap fishery 22 (1 killer, 2 blue, 19 humpback) 11 (9 humpback, 1 killer, 1 gray)

Gillnet fisheries 2 (humpback) 5 (3 humpback, 2 gray)

Spot prawn trap fishery 3 (humpback) 0

Sablefish trap fishery 2 (humpback) 0

Dungeness crab recreational trap fishery 0 1 (humpback)

Spiny lobster fishery 0 1 (humpback)
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Other Activities

 Gear contact with seafloor has
declined steadily on most
shelf and slope habitat types.

 Largely due to decline in
bottom trawling effort on the
slope and shelf, especially
north of Cape Mendocino.

o Shellfish aguaculture
production on West Coast is
at record level.

* Finfish aquaculture (= Atlantic
salmon) also near historic
high; comparable to
commercial salmon landings.
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Fishery Diversification

» Measures how evenly
revenues are distributed
across fisheries in which
vessels participate.

« Diversification continues to
decline across nearly all
regions, vessel sizes, and
revenue classes.

» Small upticks in 2015 due in

part to some non-diverse
vessels opting not to fish.

 This type of information
could be valuable in
anticipating how fleet
dynamics change in
response to climate or
management.

4
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Social Vulnerability in Fishery-Dependent
Coastal Communities

» Composite indices of
fishing dependence and
social vulnerability for 880
coastal communities.

 Top five fishing-dependent

communities from WA, OR,

N CA, CCA and S CAare
shown here, updated
through 2015.

 Gives relative idea of how
changes in fishing might
affect overall community
wellbeing at different
scales.

.
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INTEGRATED ECOSYSTEM ASSESSMENT

Preparation for Change:
Ecosystem Approaches

e
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NMFS Climate Science Strategy: Implement the
Tools to Successfully Manage in a Time of Change

Climate-Informed
Reference Points
Robust Management Strategies
Adaptive Management Processes

Project Future Conditions

Understand Mechanisms of Change

Track Change and Provide Early Warnings
Build and Maintain Adequate Science Infrastructure

Each region was tasked with creating a Regional Action Plan that addressed
the seven objectives stated in the NCSS document. The Western Regional
Action Plan (WRAP) was developed jointly by NWFSC, SWFSC, and the West
Coast Region. There are also a Gulf of Alaska RAP and a Bering Sea RAP.
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Marine Ecosystems Are Integrated Socio-Ecological Systems

INTEGRATED SOCIO-ECOLOGICAL SYSTEM OF 1

FOCAL  Ecological Integrity

ECOSYSTEM mﬁ?&?ﬂ?ﬁm

COMPONENTS  species, Groundfish,
Species interactions
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Relation to Ongoing
Ecosystem-Related

Activities & Context Ecosystem Based Fisheries Management
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Questions?

Figure 1. Average Global Sea Surface Temperature, 1880-2014
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NOAA Fisheries will be climate ready.
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