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The Western Antarctic Peninsula Region, Long-Term
Climate Trends in Space and Time
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Pristine Antarctica?




Consequences to the Marine Ecosystem: Penguins,
Krill, Sea Ice and Hypotheses.

Penguin Population Trends Hypotheses

The krill surplus
hypothesis (Laws et

al., 1972)
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Publications and Controversy... and the clear need

to test hypotheses.

Increases in Antarctic penguin populations: reduced competition
with whales or a loss of sea ice due to environmental warming?

Willlam K. Fraser® **, Wavee 2. Trivelphece®. David G Aindey aod Semains G Trivelplece”
Mot Hoves Bowd A5 i Bighway, Somen leach | A T |4

MARINE BCOLOGY PROGRESS SERIES

Vol 130 X920, 190 Mat Ecot Prog Sev

Pablished Janwary 11

Organism life cycles, predation, and the structure
of marine pelagic ecosystems

Peter G, Verity"*, Victor Smetacek’

'Skidaway Insftute ol Oceanography. 10 Ocean Scavece Circde, Savamnath, Guorgia S1TEEL USA
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“...the day have
something to tell us about climate
warming isiperhaps the day/logic
In climate scienceis abandoned...”

Anonymous Reviewer, Nature

“...a paper that creates this kind
of controversy;should be positive
for science and the journal...”

G. Hempel, Editor, Pol. Biol.

“...marine ecosystems select the
life histories ofithe species that
populateithem...”” -- or;

,once known
and understood, can be used to
test hypotheses that address how
ecosystems are structured



Hypothesis Testing, how do we link penguin life
history strategies to marine ecosystem change?

Key Indicator Species:

Ice-Dependent - Krill-Dependent Ice-Intolerant - Krill

Dependent
Adelie Penguin Gentoo and Chinstrap
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Hypothesis Testing, decadal trends and marine
ecosystem baselines.

Winter (JJA) Temperatures

70

® Palmer Station, 1975-2011
1 +7oc since 1950 ® Faraday Station, 1947-2011
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Hypothesis Testing, the beginning of a natural
experiment during an unnatural summer

Summer 2016.

The unusually
extensive seaice
winter of 2015 is
followed by an equally
extensive seaice
summer in 2016

Whales, both Minke

and Humpback, are

virtually absent from
the Palmer region

There is no evidence
of any unusual change
in krill abundance
and/or distribution

Satellite tags are
deployed on Adélie

and Gentoo penguins
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Hypothesis Testing, using decadal trends in baseline
data to predict how may respond to
different life history affinities to sea ice.

Adélies, seaice . -
dependent, enhanced Adelie 2010-2015

Adelie 2016

foraging efficiencies Gontoo 2016

Gentoos, seaice
Intolerant,
deteriorating foraging
efficiencies

Adelies, foraging
area (more
efficient) by 36.05%
(336 vs 215 km?)

Gentoos, foraging
area (less
efficient) by 350%




Hypothesis Testing, searching for the mechanism

that translates INtO species-
specific population changes based on life history
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Hypothesis Testing, searching for the mechanism
that translates INtO species-

specific population changes based on life history

Adélie Chick Weight
Adelie 2010-2015 :
Adelie 2016 3170

Gentoo 2010-2015
Gentoo 2016




chick quality, related processes with

Adélie Chick

Adelie 2010-2015

Adelie 2016 | Wel g ht 3170

Gentoo 2010-2015 "
Gentoo 2016
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chick quality, related processes
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Hypothesis Testing and the Importance of
Experimental Controls, how confident can we really
be of this “ice effect” on penguin chick weights?

41 T R
Adélies, all coastal Gonto 2010-2015

Gentoo 2016

colonies, no ice-free
control sites

Gentoos, one offshore
colony on the Joubin
Islands close to the
historical




Hypothesis Testing and the Importance of
Experimental Controls, how confident can we really
be of this “ice effect” on Gentoo penguin chick
weights?
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Slipping Forward Into the Past, a Predator’s
Perspective On Climate and Change in the Western
Antarctic Peninsula Region
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Conclusions and Closing Thoughts.

: Global Use of Our Data in 2016
COnneCtlﬂg http://pal.lternet.edu/

people, places,
animals and
spaces...
but what about
connecting to
time?
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Mixed Layer Depth and Adélie vs Gentoo Foraging

Depths.
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- Adelie Foraging FTLE
— = Available FTL

Adelie Foraging Depths

=== Daily Mixed Layer Depth

B

—— Gentoo Foraging FTLE
— = Available FTLE

* Gentoo Foraging Depths

=== Daily Mixed Layer Depth

FTLE = Finite Time
Lyapunov
Exponent
(Kohut/Fraser et al.
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New Data, Gentoo Fledging Weights 2016-2017.
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Population trends of ice-dependent versus ice-intolerant species, Anvers
Island, 1974-2010.
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Adelie Forage Dives (n=1482)
- Gentoo Forage Dives (n=2211)
: Dense Aggregations (n=148)
S, — Diffuse Aggregations (n=227)




