
Dawn in the age of robotic ocean exploration	
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Image Source: NASA (svs.gsfc.nasa.gov)

Annual Sea Ice Minimum - 1980

This oceans 
are changing	



in our lifetime



Image Source: NASA (svs.gsfc.nasa.gov)

Annual Sea Ice Minimum - 2007
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Image Source: NASA (svs.gsfc.nasa.gov)

Annual Sea Ice Minimum - 2007
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Problem: My kids



Adapted from, Earth Observatory story:	


“Watching Plants Dance to the Rhythms of the Ocean”	



http://earthobservatory.nasa.gov/Study/SSTNDVI/

 This is important for ALL humans who rely on the weather 	


to provide them food.... Everybody

!
Sea Surface Temperature Anomolies	
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http://earthobservatory.nasa.gov/Study/SSTNDVI/


Scott
Glenn

Josh
Kohut

Oscar
Schofield

How I was trained to go to sea....
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The COOL Room





Subsurface glider network 

Satellite Ocean Color 
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Industry Partner: Teledyne Webb Research 

G1 G1-Ruggedized G2 



Just another day in the Cool Room: Darwin’s Odyssey



•  First tropical storm to threaten NYC 
since Hurricane Gloria in 1985 

•  Flooding records broken in 26 rivers 
•  Caused at least 56 deaths 
•  Damage nearly $8 billion 

Hurricane Irene 





Two Gliders  
Deployed by MARACOOS  

in Hurricane Irene 
 

RU23  
•  Deployed for MARACOOS. 
•  Map subsurface T/S 
structure for fisheries.  
•  Damaged early -  drifter 
•  Recovered by fisherman 
•  Provided data on inertial 
currents during storm. 
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Warm water (standard) Cold water (glider)





Temperature Trends (degrees C per year)
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Heat input from Antarctic Circumpolar Current (ACC - world’s largest ocean current = 
~30,000 Niagara Falls). The heat is driven onto the shelf by intensification of upwelling-

favorable winds.

The WAP is the 
only location in the 
Antarctic where the 
ACC is adjacent to 
the shelf break.  The 
ACC is Antarctica’s 

warmest water 



Black is British Faraday & Ukraine Vernadsky Station	


Red is US Palmer Station

Mean Winter Temperatures

Larson-B ice shelf after its collapse	


Thanks to BAS & A. Clarke

The WAP peninsula is experiencing the largest winter warming on Earth



Melt pools on surface of King George VI Sound 	


(from a BAS twin otter, January 2004)





Palmer Station in the present

photo by Bill Fraser



Plants at Palmer Station, 	


the greening of Antarctica



Cryptomonas cryophila

Thalassiosira antarctica 

Corethron criophilum 

Palmer Cryptophytes -->  8 ± 2µm

10µm

100µm

SEM Micrographs fromMcMinn and Hodgson 1993



Zooplankton are dominated by krill or salps

Krill greatest biomass of any animal on earth







Is there an impact on higher trophic levels?
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Old Day Communication

HAM Operator Coms Palmer Station 1988
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Trans-Atlantic Glider Challenge – May 24, 2006 –  
UNESCO E.U./U.S. Baltic Sea Conference in Lithuania                   

“I have something you need to do for 
the good of your country.” 
 
“Take one of your gliders, modify it, 
and fly it across the Atlantic, inspiring 
students along the way.” 

Dr. Rick Spinrad 
 

Assistant  Administrator 
 

NOAA 
Office of Oceanic and 
Atmospheric Research 

RU27: 7,400 km in 221 days 
RU27: 7,400 km in 221 days 

Positive risk-taking is 
required for innovation 
in STEM careers! 



RU27: 7,400 km in 221 days 

The Trans-Atlantic Glider Challenge 
December 9, 2009 – Baiona, Spain                   
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Glider Research Course  



Challenger Glider Mission 16 Global-
Class Gliders 
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South&African&Coast&
2400&km&

Glider&RU29:&Launched&from&Cape&Town&11&Jan&2013,&flown&>8,700&km!
RU29 






