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=l Palmer LTER: New paradigm

Current Hypothesis:
Climate Change and Ecosystem Response

The central tenet of PAL is that the annual advance and retreat of sea
ice is a major physical determinant of spatial and temporal changes in
the structure and function of the Antarctic marine ecosystem...We
now recognize the west Antarctic Peninsula (WAP) as a premier
example of a climate-sensitive region experiencing major changes in
species abundance and composition due to changes in range and
distribution that are occurring in response to regional climate change
manifested here primarily as a southern migration of principal climate
characteristics (climate migration). In effect, the maritime system of
the northern WAP is replacing the continental, polar system of the
southern WAP along the peninsular climate gradient. This change is
driven by regional warming, which is modulated by regional
hydrography, sea ice processes and global teleconnections to lower
= - = latitude atmospheric variability...we seek to understand the full
ecological implications of climate migration in the WAP, and uncover
= the mechanisms linking them through teleconnections to global
“ 4 climate variability.
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Palmer LTER: Scientific emphasis

Interannual variability at the
regional scale

Line (km)
8
o
€3

i Loudwater s
Wylie Bay | Noel poinc PALMER LONG-TERM ECOLOGICAL RESEARCH PROGRAM 0
N aker Island {{) © 0l Brtsh Sution te | PALMER STATION, ANTARCTICA | . oo oy '
._H?;r:m.y :j:;:::: Humble 1.|...d@\:§ Old Palmer Station Site] ‘ :
N e :

& \ 64° 46" -100
Litchfield Island i Arthur
Harbor ANVERS
Lipps and @
b ISLAND
o nﬂuth oint g
1s

(O]

-200 W (& & [ nF N * 8
600 500 400 3 200 100 0 -100
Station (km)

&%’nm Island

==
ichorst Island

Limitroj

@H Christine Island Teang Cormorant Isnd ~ °
o - ﬁ g @

= & Spume Island 3
[= S &2 Hermit Island Hell:rm:ng — Legend

L

64° 48"

- v | | e Processes & mechanisms at
| A N P M the local scale

2 - nautical mile boating limit Biscoe Bay '




Annual regional survey cruise (January 1993 - 2006)
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Seasonal cycles at Palmer Station

Processes & mechanisms at the local scale
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CLIMATE and SEA ICE

ANNUAL TEMPERATURE
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Climate change: glacial retreat and vegetation expansion




CLIMATE and SEA ICE
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Increasing heat delivery to continental shelf
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CLIMATE and SEA ICE

Sea Ice Extent
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A direct link between warming and declining sea ice seems likely:
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El Nifio vs. Chla Deviations by Sections
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Sedimentation % PP
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Declining sea ice and warming affect penguins
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Torgerson Island <3000 pairs




South region: pengins increasing
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Avian Island >50,000 pairs, increasing since ~199(




Changes in penguin diet composition

North region (was like south <1990)
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Arctowski Point, Antarctic Peninsula, Oct 2004




3 Penguin rookeries (“hotspots”) in study region

" What oceanographic
conditions favor rookery
location?

Predictable prey availability

£

Access to prey

- Polynya occurrence
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Nutrient transport up canyons

Enhanced primary production



Dissolved inorganic carbon (Salt-normalized)

Climatology

NormalizedDIC [micromolesperkilogram]
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Bacterial production

Climatology Yea r BP PP % N

BPLeu [mgC/m2/day]
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