The Gulf of Alaska in 2011
the view from GOAIERP
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overview

e GOAIERP concepts and structure
e sampling designs
e 2011: anomalous year?

e a smattering of results

e parting thoughts




GOAIERP structure
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e duration 2010-2015
* main field years 2011 & 2013
e [imited fieldwork 2010 & 2012

* hopes for limited long-term monitoring
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modeling overview

H1. Recruitment depends on connectivity between spawning and recruitment
sites.
H2. Recruitment depends on biological and physical conditions encountered

during transport of young fish.

Individual Based Models (IBMs) of target groundfish coupled to
physical and lower trophic level models.
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context
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habitat modeling
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modeling - pattern analysis

El Nifho and PDO are dominant
contributors to GOA variability

/\ /\ ;\/k ~\/\\ \W/\W\\ primary pattern relates to

UW “gyre spin-up”

Gyre spin-up mode

ENSO

1970 1975 1980 1985 18490 1995

El Nifio years correlated with: '

e stronger NW-ward wind stress
 stronger Alaska Gyre

e warmer SST

* deeper mixed layer

* increased coastal SSH

2011 negative ENSO

Sea Surface Height Sea Surface Temp

Sea Surface Salt Mixed Layer Depth
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Presenter
Presentation Notes
El Niño (ENSO) is a dominant contributor to variability of the Gulf of Alaska. El Niño years correspond to stronger northwestward wind stress, stronger Alaska Gyre circulation, high coastal sea surface height anomalies, warm sea surface temperatures, deeper coastal mixed layer depths, enhanced shortwave radiation, and enhanced sensible heat losses.  
 
The multivariate "El Niño" mode of variability was especially prominent during the strong ENSO of 1997-1998, as well as previous ENSO periods of 1982-83, 1987-88, and 1991-95. In 2009-2010, the multivariate ENSO Index was moderately positive, whereas from summer 2010 through spring 2012, it has been substantially negative. This suggests that, relative to climatology, recent conditions in the GOA may have included weaker northeastward wind stress, weaker Alaska Gyre circulation, negative coastal sea surface height anomalies, cooler sea surface temperatures, shallower coastal mixed layer depths, diminished shortwave radiation, and reduced sensible heat losses.



retrospective — satellite chl-a
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Presenter
Presentation Notes
Sea-surface height and upwelling are the best predictors of annual chlorophyll anomalies. The black line shows observed chlorophyll anomalies (green bars) and predicted values from a multiple linear regression of chl-a on SSH and Upwelling ECXLUDING the 2011 data point. SSH and upwelling explain close to 80% of the variability in chl-a. 
If the 2011 data point is included (next slide) it reduces the R2 to 42% and the 2011 data point represents an extreme outlier. None of the other variables we tested (PAR, SST, discharge) can explain the 2011 anomaly!




2011 oceanography - discontinuous ACC

Currents and Cross Shelf Flow: Drifter Tracks

Coastal Currents and
ARGOS-Tracked Drifters
2011

Coastal Currents and
ARGOS-Tracked Drifters
Other Years

I 1 |
144°

(Stabeno, Kachel)
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Presentation Notes
ACC not continuous
Continuity breaks at Cross Sound and Kayak Island
SE shelf greater on/off wandering


2011 bloom — the few and the small

Expected diatom
bloom conditions
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Was iron a factor in the lack of a spring diatom bloom?

DFe @ DEPTH [m]=first

~ and fall 2011

iron (Fe) can be a limiting nutrient
for phytoplankton

in seawater dissolved Fe (DFe)
is considered bioavailable

during the spring of 2011,
relative to available nitrate the
concentration of DFe was not
limiting

during the fall of 2011 DFe

was at limiting concentrations
offshore along the Seward Line

DFe was strongly complexed by
organic compounds during spring



Presenter
Presentation Notes
Iron is a micronutrient that has been shown to be limiting to phytoplankton growth in the Gulf of Alaska
Various iron species are being measured as part of the GOAIERP
The map shows the concentration of surface dissolved iron during Spring and fall 2011
During spring the concentration of iron was generally higher than 1nano molar, and it was replete relative to available nitrate
From these results, it does not appear iron limitation was a factor in the lack of a diatom bloom during the spring of 2011
To find out more information the different iron species measured during 2011 visit our poster on Tuesday during Wave 1


a 2011 megaplanktonic surprise — salps!
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}i! LTL larval surveys 2011

spring cruises

Larvae of all 5 target species collected
* Rockfish most abundant and most frequently collected

Sablefish second most frequently collected

* bongo larvae smaller (6.5-16.5 mm)
* neuston larvae larger (7.2-19.8 mm)

Walleye pollock larvae highest abundance in WGOA
* eggs in all three 3 cruises
Arrowtooth flounder collected all 3 cruises

Pacific cod only in WGOA

Neuston net

-

rockfish Pacific cod

walleye pollock sablefish

summer cruises

Only rockfish and sablefish larvae collected with
rockfish much more abundant

* Average length of rockfish larvae (3.75 mm,

(Matarese, Napp, Doyle)
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Catch Composition Spring of 2011 - Kiliuda Bay (west)
Purse Seines

Species not present in
catches do not appear
in legend (e.g. pollack)

Species

B fish unid

[ | greenling
- herring
- pacific cod
—

saffron cod
| Other*
“includes crescent gunnel, gunnel unid, helmet crab,

manacled sculpin, shrimps, crabs, sculpin unid,
snake prickleback, silver spotted sculpin, tubenose poacher,

8 Kilometers
|

jellyfish, tubesnout, shiner perch, nudibranchs

inshore
purse seining

Kiliuda Bay 201

Catch Composition Summer of 2011 - Kiliuda Bay (west)
Purse Seines

Species not present in
catches do not appear
in legend (e.g. pollock)

Species

- sandfish

| I greenling

- pacific cod

| | pollock

- flatfish (rock sole)
- rockfish unid

I | saffron cod
- sandlance

- Other*
*includes crescent gunnel, gunnetunid, helmet crab,

manacled sculpin, shrimps, crabs, sculpin unid,
snake prickleback, silver spotted sculpin, tubenose poacher,

8 Kilometers

jellyfish, tubesnout, shiner perch; nudibranchs

Catch Composition Fall of 2011 - Kiliuda Bay (west)
Purse Seines

Species not present in
catches do not appear
in legend (e.g. poliock)

Species

|: gadid unid
|;| greenling
- pacific cod

[ | pollock
- rockfish unid
u saffron cod
- sandlance
- Other*

*includes crescent gunnel, gunnel unid, helmet crab,
manacled sculpin, shrimps, crabs, sculpi unid,

snake prickleback, silver spottedsculpin, tubgnose poacher,
jellyfish, tubesnout, shiner perch, nudibranchs

(Ormseth, Rand)
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2011
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YOY Pacific cod — offshore - 2012 summer

GOAIERP 2012

YOY Pacific Cod
Trawl Catch n=
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offshore backscatter — 2011 west
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(McGowan, Horne) |




inshore — Kiliuda Bay fish diets

5 species, similar size (~80 mm)

PCA (multivariate analysis)
of fatty acid composition

Pacific Cod
Greenling
Pollock
Saffron Cod
Sandlance

Pacific cod, 5 locations




YOY rockfish, 2010 vs. 2011

Rockfish catch decreased in 2011. Size, energetic density, and
lipid content was elevated relative to 2010 pilot study

Energetic Content

%Lipid (dry mass)
8 10 12 14 16 18

6

Energy Allocation

2010

rockfish diets
VAUERS)

|

euphausiids '

2011

copepods

(Fournier) |




seabird chick diets, 1994-2012

rhinoceros auklets, St. Lazaria Island, SE Alaska

B Clupes harengus

B Salmonidas
0 Mallctus villbsus

O Thaleichthy s paciicus

o0ther

1994 1955 1996 1997 1998 1999 L-'UUU 2001 -;'[J[L- 2 2004 2005 2006 2007 2008 2009 2010 2011

(Slater)
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Presentation Notes
Capelin, Pacific herring and sandlance comprise the majority of biomass fed to rhino auklet chicks in most years.  Of the GOAIERP focal fish species, sablefish are present in rhinoceros auklet diets in 8 of 19 years' of sampling (1994-2012), but were completely absent from diet samples between 1997-2001, as well as in 2011.  Sablefish comprise <10% of the diet in all years they were present except in 1996 when they contributed to about 1/3 of the diet biomass.  Diet samples collected in 2011 were relatively diverse:  together eulachon and kelp greenling made up ~10% of the diet while Pacific herring provided more than 40%.



summary

e GOAIERP is multidisciplinary & synoptic
e 2011 in the GOA was odd in many ways

e 2013 will be important for contrast

e “context” of GOA timeseries will be critical
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