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Preconditioning at high latitudes
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Some natural processes seasonally
affect Q and pH in the Bering Sea.  65°Nj -

 [DIC], pCO, 1T and/or
[Alk] L =Q

DIC = Dissolved Inorganic Carbon
Alk = Alkalinity
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* Freshwater Inputs
— Terrestrial Preconditioning
— lce Melt
e Primary Production 95°N

— Areas of high production
rates

Ocean Data View

— Specific species
assemblages
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* Decrease in 2 between spring
and summer at innermost stations
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UAF | Terrestrial Preconditioning

Alaskan River Discharge Soring Summer Winter
* Low pH, high pCO, relative  PO.atm) 1530 1650 8280
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* Carbonate-poor drainage

from Striegl et al., 2007; PARTNERS Data; USGS
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WO Aliska] Sea Ice

* Ice core samples from 2008 were mostly undersaturated
with respect to carbonate minerals.

* Melt waters will suppress Q and pH at the surface.
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* PhyCaSSs: High levels of
productivity cause
divergent trajectories of
Saturation States

— Biotic consumption of CO,

increases pH, Q at surface

— Remineralization of
organic matter in bottom
waters lowers pH and Q

e Stronger in cold years,
when export production
is heaviest
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: & * PhyCaSS is also dependent on
- - alkalinity.

— Primary productivity causes an
increase in alkalinity.

* PhyCaSS dampened in bottom
water, increased in surface waters

— Drawdown of alkalinity in 2009

* PhyCaSS dampened in surface
waters, increased in bottom waters

* Undersaturation of aragonite and
calcite observed in 2009 bottom
waters

* Not correlated with Salinity...

Coccolithophore Production

Feldman and McClain, Ocean Color Web, SeaWiFS
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* River discharge suppresses Q, pH at the nearshore
* |ce melt suppresses Q, pH in surface waters; signal overwhelmed by PP

 PhyCaSS Interaction raises surface layer Q, pH and suppresses bottom
water Q, pH; strength controlled by timing of sea-ice retreat

* Coccolithophore production suppresses Q, pH via alkalinity removal

Gas Exchange:

Gas Exchange: Seasonal CO, source
Gas Exchange: Seasonal CO, sink Riverine Input:
Seasonal CO, sink — High pCO,, low TA
A |
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Mathis, Cross, and Bates, 2011.
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UAF Ar4ski2| Ocean Acidification

* These natural mechanisms for suppressing Q and pH, combined with
the anthropogenic load of CO, absorbed by the oceans, result in
seasonal undersaturations in the Bering Sea.
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* Without anthropogenic CO,, no undersaturations would be present
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Bering Sea Ecosystem Downstream conditions
PhyCaSS provides organic matter Bering Sea waters condition the

to benthic communities, but also halocline of the Canadian Basin
causes seasonal undersaturations SEARLULL 150°W

Arctic Ocean
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