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The New Paradigm 

The Old Paradigm 



Deepwater Horizon: A Tale of Two Spills 
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Deepwater Horizon: A Tale of Two Spills 

Surface spill of known (limited) volume over relatively short duration 
 

VERSUS 
 

Deep release of unknown, large volume over extended duration 
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Oil Budget Calculator: Deepwater Horizon, Nov. 2010 

4.9 x 106 barrels 

Petroleum Available for Consumption 
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Objectives 
• Pre-spill zooplankton multi-scale dynamics 

– Sub-seasonal, seasonal, inter-annual 

• Natural perturbations within these signals 

– Tropical storms, winter cold-air outbreaks, river 
variability 

• Temporal (and spatial) signal associated with arrival 
of petroleum hydrocarbons 

– Composition vs. historical 

– Abundance vs. historical 
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Approach 

• Six-year time-series 
(FOCAL) [2004 -  ] 
– Point and cross-shelf 

– Stratified zooplankton 
and ichthyoplankton 

– Physical and 
meteorological record 

FOCAL sampling stations   

7 

 



Variability and Perturbation 
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Correspondence Analysis  
Zooplankton Community Structure 
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Did oil carbon supplement zooplankton production? 
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Dispersant  
Application 
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δ13C = -27.3‰ 

δ13C = ? ‰ 

Is oil carbon traceable into larger zooplankton fractions? 
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Graham et al. (2010) Env. Res. Letter 
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Carbon Loadings 

• 389,519 m3 petroleum available 

• SLC (37.2° API ) (85% C) ~60 M C 

• 23.1 x 109 mole carbon available 

• Compare to published ranges of 1º 
production, ~1 day – 3 months equivalent 
carbon (planktonic energy) 
– Areal Coverage of Oil ( 10,000 to 200,000 km2) 

– Location (open versus coastal ocean)  

– Fractional losses 

– Time/depth partitioned 
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Bacteria 
Ciliates 

Phytoplankton 
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Hypoxia 

June 8, 2010 T35 

MB 
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Summary and Conclusions  
Continuing investigations: 

• Shifts in abundance and 
composition: oil or 
climatology? 

• Phase shift from 
autotrophy to 
heterotrophy? 

• Carbon from petroleum a 
supplement to the 
system? 
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