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NOAA OAP |
Alaska Enterprise

‘Three-Legged Stool’
. Ocean Chemistry (PMEL/OARC)
. Species-specific response studies:
. Snow, Red King, Tanner Crab (AFSC Foy)
. Red Tree Coral (AFSC Stone)
. Cod, pollock, sand dab (AFSC Hurst)
. Bioeconomic forecast modelling (AFSC Dalton)



Polar bear Chukshi Russ. harvest Polar bear Chukehi US harvest Polar bear S Beaulort US harvest

Trophic Level

nthic amphipods : 2 -
Coras {Sponge 7 Benthic uochorgste % BIVAIVES == Worms etc. [Nl
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Benthic detrius
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Presentation Notes
But observation in this area is really tough: we have to cover a lot of area, in a system that is inherently complex, and where environmental conditions work against us. 

Chukchi Sea EcoPath Trophic Mass Balance Food Web Model, Whitehouse and Aydin, 2016 report to BOEM

Bow of Overseas Ohio, 1994; hit an iceberg in a PWS shipping lane in January, just five years after the Exxon-Valdez oil spill. Carrying only ballast at this point. 2015 report says more, smaller icebergs could veer into shipping lanes in PWS as the columbia glacier melts.
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' Sub-Surface Waters are highly
vulnerable in the Gulf...
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Sub-Surface Waters are highly
vulnerable in the Arctic...
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Presentation Notes
Most seasonal variability in carbonate mineral saturation states results from the remineralization of primary production. What I’m showing here at the bottom is the seasonal change in saturation states from spring to summer of 2008. As primary production draws CO2 out of the surface ocean, saturation states go up– indicated by these warm colors-- and directly below this, the remineralization of this exported organic matter causes CO2 to accumulate and saturation states go down, indicated by these cool colors. Since 2008, the year we collected the data for these sections, we’ve been able to confirm the respiration is the cause of this signal using a time series from sensors on the M2 mooring, here at the top right. As CO2 concentrations– here in the red– go up, oxygen is also consumed, indicated by the black dots, implying bacterial respiration. 
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Presentation Notes
A saturation state time series was developed by applying an empirical relationship between Ω and pCO2 developed from three years of discrete observational data (far left) to a time series of pCO2 data from an autonomous moored sensor (center). 
Using known relationships between Ω and the rate of carbonate mineral dissolution, we can calculate the e-folding timescale (τ) of dissolution (here, 18d). At 5τ, �~85% - 99% dissolution of available carbonate minerals is possible. We observed undersaturations of at least this duration, which likely continued longer than our observational record. 



Corrosive conditions persist for
nearly five months in the
southern part of the Bering Sea.
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Without anthropogenic CO,,
these OA events are too
weak and too short

to cause dissolution.




GLACIER TO GULF:
Multi-platform Ocean Acidification Monitoring
In Prince William Sound

In 2014, this
award-winning
study used six

types of
technology to
track glacial melt
signals for five
months, finding
strong ocean
acidification events
near glacial
plumes.




Ocean Acidification could threaten
Alaskan fishing and

food security.
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Presentation Notes
Another area of global importance for the Arctic is food security. This is a big deal on the local, national, and international level. 

Local: 17% of Alaskans rely on subsistence for protein, integral to culture; 95% of Alaskan households participate in subsistence fishing

National: Alaskan waters account for almost 60% of all US commercial fish catches.
�International: With population increases, worldwide consumption of seafood could triple by 2030. (Standford Woods)



Distributed Biological Observatory

DBO sites (red boxes) are

» regional "hotspot" transect lines
and stations located along a
latitudinal gradient

» considered to exhibit high
productivity, biodiversity, and
overall rates of change

DBO sites will

» serve as a change detection array
for the identification and
consistent monitoring of
biophysical responses

» be occupied by national and
international entities with shared
data plan

Coordinates for Bounding Boxes
Sampling Station Coordinates
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A closer look shows that those tools were able to capture the things we had hoped to capture, including ice melt and river water. 


Projecting OA In the PAR
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S. A. SIEDLECKI, D. PILCHER, A. J. HERMANN, K. COYLE, MATHIS I. (in prep) The importance of
freshwater to spatial variability of aragonite saturation state in the Gulf of Alaska
-

PMEL

Pacific Marine Environmental Laboratory

Alaska Ocean Observing System




Looking Forward:

More from Bob Foy
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