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-Climate change ftrends on West
Antarctic Peninsula (WAP)

-Local & regional food-web impacts

-Global primary production & plankton
community structure trends
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Palmer LTER Study Region along the WAP: 300 x 700 km:
Process Studies Embedded in a Lung-Tgrm'Ohsenrnlinnul Context
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Climate Trends along Western Antarctic Peninsula
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* Rapid warming along WAP
~5x global average
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* Reduced sea-ice cover &
expanding seasonal ice free
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Ecological Responses to Retreating Sea-Ice

Decadal Change in

Penguin Populations near Palmer Station

Surface Chlorophyll Adélies declining, Gentoos and Chinstraps invading and increasing
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Inverse Model of WAP Food Web
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Inverse Model of WAP Food Web
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-high recycling & -high sinking export &
almost no export low transfer to higher
trophic levels

Inverse Model: example of a solved system Palener LTER: Sty Raglos scng ihadets
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Bioqeochemicd Impacfs Of Ice Retreat 21st Century Change in zonal Spatial patterns from multi-model
integrated primary production ensemble (stippled regions of large
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Phytoplankton Community Structure
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Changes in temperature, nutrients, light & transport =>
shifts in relative abundance of diatoms to small phytoplankton

Conclusions & Future Directions

-Rapid regional warming along Antarctic Peninsula driven by
interactions with winds & ACC (upwelling)

-Marine & terrestrial ecosystems responding at all trophic levels
-lmpacts on key biogeochemical process: productivity, plankton
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-Lessons applicable to regional & global questions
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Sea-Air pCO2 Trends

-Rising atmospheric
anthropogenic CO,
-Stronger westerly wind
stress & upwelling
-Positive sea-air pCO,
=> weaker CO, uptake
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Inverse Model of WAP Food-Web

Topological food web
*“who eats who”
eprimary food sources
eexport pathways
Physiological constraints
emaximum rates
egrowth & assimilation
efficiency
Site-specific data
*Palmer survey grid
*biomass & flow data
erespiration rates
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Internally consistent

food-web

* match available data

* mass conservative

- - steady-state

Constraints on other

stocks & flows

* unmeasured parts of
the ecosystem

* minimization criteria

* Monte-Carlo methods
to give error bounds

nutrients
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Coupled Ocean-Atmosphere Model:
CCSM-3 21st Century Projections
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Phytoplankton Community Structure

Diatom relative abundance

h. Rel. Abundance change
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