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MARINE SCIENCE

‘The Blob’ invades Pacific,
Sflummoxing climate experts

Persistent mass of warm water is reshuffling ocean
currents, marine ecosystems, and inland weather

By Eli Kintisch tained by a (

ated a mass
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Latest forecast suggests 'Godzilla Fl
Nifio' may be coming to California

By Rong - Gong Lin 11
Contact Reporter

North Pacific ‘blob’ stirs up
fisheries management

Unusual warmth strengthens calls for ecosystem - based decisions.

BY YIRGINIA GEWIN

nprecedented conditions in the Pacific
Ocean have sent fisheries managers
into uncharted waters. “The blob’, an

unusually warm mass of water that has been

parked in the northern Pacific for 18 months,

has quelled upwelling that delivers nutrients to
q ;

Fisheries Society annual meeting in Portland,
Oregon, last week. Managers tend to base
limits on assessments that focus on individizal
species and presume that population trends
are stable. Ecosystem - based fisheries manage
ment aims for a more comprehensive approach
that considers variables such as predator

prey relationships, climate conditions and
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The strengthening El Nifio in the Pacific Ocean has the potential to become one of the most powerful on
record, as warming ocean waters surge toward the Americas, setting up a pattern that could bring once-in-a-
generation storms this winter to drought-parched California.

The biggest barrier may be the need to
collect and analyse relevant biological data
such as information on how fluctuations in
the population of a prey species will affect s
predators. Supporters of ecosystem-based
fisheries are creating tools such as the Califor
nia Current Predator Diet Database, which is
amassing information about the cating habits
of 119 species. At the fisheries meeting, Amber
Szoboszlal, a rescarch analyst at the Farallon
Institute for Advanced Ecosystem Research in
Petaluma, California, showed how she had used
the database to determine that fish cat 75% of
the anchovies consumed in the Pacific, whereas
mammals eat only 16% and seabinds 7%

If the blob signals a regime change in the
Pacific, conservationists argue that ecosys
tem-based management will be essential to
preventing a catastrophe. “The whole system
seems to be changing radically” says Rebecca
Goldburg, director of ocean science for the Pew
Charitable Trusts in Washington DC.»
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The ‘Blob’: anomalous warming in the NE Pacific

Hadley SST Anom 2014-2016 (CCS boundary)
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Pacific storms
around California

Jacox et al. (2017)



The ‘Blob’: anomalous warming in the NE Pacific

Hadley SST Anom 2014.2016 (CCS boundary) CCSIME CESM-LENS Anomalies
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Unprecedented SST anomalies

Jacox et al. (2017)



Comparison of SST Anomalies in Strong El Nifios
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Widespread anomalies
Coastal anomalies in in 2015-16

1982-83 and 1997-98

= Blob + El Nino

Jacox et al. (2016)
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Comparison of Thermal Structure in Strong El Nihos
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Temparabuee Anomaly ('C)
Caption: Wintertime temperature anomalies off the U.S. west coast during the strong
El Nifos of 1997-98 and 2015-16. In 1997-98 warming was strongest near the coast,
consistent with effects of El Nifio. In 2015-16, warming was more uniform and
widespread, consistent with pre-existing warming known as “the Blob.” (Michael
Jacox)

Jacox et al. (2016)



July 6, 2016

“The Blob’ overshadows El Nifio
Research identifies earlier ocean warming as dominant effect off West Coast

> o V8 ..
Caption: The Blob and EI Nifio are on their way out, leaving a disrupted marine

ecosystem bekind. (Michael Jacox)



TMay Quinault irbe razor clam harvest closure (WA)
Commercial, rbal & recreational razor dam harvest
cosure (WA}
$May  Razor clam harvest closuse (northem OR)
14-May  State wide razor clam harvest closuse (OR)
15-May  Shelish harvest closuse (BC Canada)
Z-Nay Anchovy viscen madmum 1671 ppm (CA)
15un  Anchovy, sandies fishary closume (CA)
3un  Dungeness crab masdemum 65 ppm (WA)
Shn  Dungeness crab fshary closure (WA)
Anchovy, saedion, mussel, & clam dosures expanded
southen CA
11-Sep Dungeness crab madmum 160 pom (northemn CA)
21-0ct  Razor clam maxdssum 170 pom (southem OR)
3Nov Dungeness crab & rock crab waming for recreational
harvest (CA)
6Nov  Commercial rock crab fishery closed (CA)
8Nov  Dungeness crab mavdmum 70 ppm (southern OR)
11Nov Dungeness crab & rock crab recreational & commercial
fshery closure (CA)
22Nov  Durgeness crab maodemum 270 pom (nerthem CA)
23Nov  Rock crab maomum 1000 ppm [southem CA)
23 Nov Dolayed opening of commencial Dengoness crad fshery

(WA, OR, CA)

CA seeks federal duaster declaration for commercial crab

9-Fab-2016
fshery

McCabe et al. (2016)

Biological Impacts in the California Current
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Figure 1, Impacts of domoic ackd (DA) on fisheries and marine mammals in 2015 Shaded areas with shelfish symbols on land denote shelifish dosures, Fish symbols
indicate northern anchovy closures at designated binding sites. Shaded or hatched areas offshore {Dungeness cab and rock cab) correspond to the dosures bsted
on the left. Standed marine mammals with detectable DA {orange) and California sea Bons diagnosed with DA poisoning (red) are pictured with the number of
individuals indicated, DA posoning is defned as the presentation of at east two of the following: neurclogic signs (selzures, head weaving, ataxial, detectable DA,
hissopethologic lesions, andor blood chemistry changes.



Biological Impacts in the California Current

Losers Winners

\ Subarctic copepods, krill Toxic phytoplankton _——
\ Lack of food reduced population, Massive bloom closed important fisheries
distribution moved northward

/ Tropical, subtropical copepods /

Northward range expansion with warm water

Market s« Ui 1 2015-2016
Reduced in south as distribution
moved far north N J
Market squid 2014-2015
Increased fishery In north caused by range expansion

Q Dungeness crab and mussels
Fishery closed due to toxicity

Salmon *

Warm temperatures decreased
recruitment for some species

Groundfish *‘ Tuna

Potential loss of habitat due to hypoxia Increased abundances along coast
with increased sport fishing

Rockhsh

Increased recruitment In Californla

Seabirds, seals, and sea lions Urcas

Massive die-offs due to lack of food Increased birth rate caused by increased
salmon abundances in some regions
through population movements

Baleen whales

Expected to decline due to lack of food

Cavole et al. (2016)



2014-16 ‘CLIMATE STRESS TEST

NOAA OISST V2 5 - SST Departure from Average
Daily Average i - g Wednesday, Oct 14, 2015
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California Current HIGHLIGHTS

G
0)0

22 Q
4’97MENT o P

Environmental conditions dominated the CCLME with record-high SST
anomalies (the warm ‘Blob’) in the NE Pacific and off Baja California in
2014-2016, continued drought, followed by one of the largest El Ninos

of the past 100 yearsin 2015-2016.

Multiple indicators = poor productivity & anomalous events including:
Huge harmful algal blooms = fishery closures,
In-stream pre-spawn Chinook salmon die-offs & low catches
Mass mortalities of CA sea lions, Guadalupe fur seals, & common murres,
Record entanglements of baleen whales in nearshore fishing gear,

Observed high numbers of juvenile leatherback turtles.

Need for EBFM tools (IEA); ‘climate-ready’ strategies; dynamic
ocean management



Biological Impacts in the California Current

TABLE 1 jhiengs of 5§ sted w 2013-2015 warm wa y it ' ‘ rd. M = M

Sightings Common Name Sclentific Name Sightings Site Typcc[.;:::m:mﬂ Exu-:: qum)
Brown Booby (8) Sula lewcogoster 372N 2784N® 1360
;‘::"m,qi Tristran's Storm Petrel (B) | Oceanodroma tristromy | TN 2100N 7 3670
Guadalupe Fur Ses! (M) Arclocepholus lownsend 3700°N? NC NA
 Blue Marin (7)  Mokawra nigricans ' S08ON? MOONT 3400
Largemouth Blenry (F)  Labrisomus xonn 3284N4 288N 540
Louvar (F) | Luvorus imperials S36AN" 4740NH 1000
Makd Mahi (F) Coryphoena Mopurus S9.80'N? ATAONZ 1700
Scalloped Hammerhead (F) | Sphyrna fewdn! ‘ 59.80°N? 44INT 2300
Siender Sapofish ) | Mocroromphosus grocivs 4740N5 Mo 2 1700
Smooth Hammerhoad (F) | Sphyma zygoena | 59.80°N? 700N 2 2:800
Thvosher Shark (F)  Alopias vuipinus S98ON7 SI6aNT 1030
o son | Wahoo () | Acanthocybium solondr! s98ON’ 2EENT 3500
Whitetad Damselfish (F) Stegastes leucorus 3338N* 200IN7 460
Yellowasil (F) | Serioka kakanc ' SO7UN® 5IGANT 1020
Yellowtr Tuna (F) | Thumvws olbocores SBUN® 4930N2 1570
Geoater Azgonaut (1) | Argonousa orgo ! 3680'N" | 3400N# 640
Painted Sea Urchin @ | Lytechinus pictus | 3}BON? JA45NT 290
Spiny Black Urchin () Arbock steliclo 700N " 2784 1200
Tuna Crab () | Prouroncodes planpes WRONT 2784N 5 1200
 Groon Sea Tustio (R) | Cholorio mydas _ nEINY 27N 120
Alaskan Pollock (F) Godus chakogrammus S59.80°N S NC NA
Shiftin Albacoro (F) Thurnus clalungo S979'N® 979N NA
Abundance oy ofin Tuns (F) | Thunnus ortontats 50.80°N" 579N NA
Ketll 1) | Euphousia poctica 3700°N ™ NC NA
Buliseye Puffor (F) | Sphooroides onnulatus | U05NT 1BEN 2 NA
Ocean Sunfish (F) | Moo molo S9.80'N® 5979N 2 NA
Pacific Bontto (F) | Sarda chilensis S979'N? 597N NA
Sappck Tuna (F) | Kotsuwonus palamis S98ON® E960'N 2 NA
mm Tope Shark (F) | Goleorhinus goleus | S364N° 5364N 7 NA
Record Whale Shark (F) Rincodon typus 3BITNT IBITNT NA
Humbaidt Squid 1) | Dosidcus gigos | S980N® 4 4ENT NA
Piot Whle (M) | Globicophata sp ‘ S9BON® | 59.80°N? NA
Pygmy Killes Whalo M) | Feresa aftenuata ' WHON® 225N 1770
Yollow-Bolted Sea Snake (R) | Poloms ploturo 34N " 30.00°N 7 260



