Changing Coastal-Ocean Biogeochemistry
Along The Western Antarctic Peninsula

Scott Doney Woods Hole Oceanographic Institution &
Palmer Station Antarctica LTER Team (http://pal.lter.edu)
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Palmer LTER Marlne Food web (simplified)
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‘ confirmed decade-scale changes in these groups :



-Surface warming
-Shorter sea-ice
duration

-Phytoplankton
blooms every 3-5
years

-Zooplankton lag
phytoplankton
blooms

-Reduced penguin
abundance & shift
In species
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Temperalure Trends ( T por yeor)
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Warming
along Western
Antarctic
Peninsula
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Declining Seasonal
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Ecological Changes to Retreating Sea-Ice

Trend in Large Phytoplankton Fraction
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Region of Antarctic 1978-'86 ‘98-2006

Phytoplankton
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-Sea ice melt stabilizes upper ocean and fosters phytoplankton growth

-Long sea ice duration acts as a barrier to light penetration and
prevents growth

Courtesy Zina Deretsky, NSF
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Phytoplankton Blooms,
Iron Limitation & Seasonal
Sea-lce Dynamics
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Seasonal Cycle & Interannual
Variability at Palmer Station

Log 10(Chl) anomaly
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Climate Dynamics & Bloom Variability

Climate/physical forcing mechanisms for biological nutrient drawdown
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Krill Recruitment & Primary Productivity

Chlorophyll anomalies
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M “Reproductive krill: Age class 3-7
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Ice Avoiding Species
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Dissolved Inorganic Carbon (umol/kg)
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Current onto Shelf
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Biological
Effects of
Canyons
in High Ice
Years
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Earth System Model Projections of the Future
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RCP8.5: 2090-2099
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Summary

-Palmer LTER dataset (1992-2016):

e 0ocean-ice physical dynamics

e carbon cycle & nutrients

« productivity, phyto- & zooplankton

-Patterns & trends

« seasonal phenology

 spatial gradients (on-/off-shore,
north-south)

 |ocalized canyons

« temporal variability & trends

Substantial climate change already
Impacting physics, chemistry &
biology in some regions




