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“There are known knowns; there are things we know we know.  We also know there are known unknowns; that is 

to say we know there are some things we do not know.  But there are also unknown unknowns – the ones we don't 

know we don't know.” Former United States Secretary of Defense Donald Rumsfeld. 

 

  

On April 20, 2010, the Deepwater Horizon (DWH) drilling platform exploring for oil on the Macondo Prospect 

(MC252) in the Gulf of Mexico exploded, resulting in the discharge of about 750 million liters of crude oil into the 

GOM.   By early June, 2010, the spilled oil began washing along the Gulf of Mexico coastlines.   Sandy amenity 

beaches located along Alabama’s shoreline were heavily inundated by the emulsified oil that survived all 

emergency remedial actions in its 150 mile journey from the MC252 well to Alabama.  This resulted in significant 

contamination of beaches and the associated water resources.  In the vicinity of Alabama’s shoreline, a 

considerable, but unknown, amount of emulsified oil interacted with sandbars and became submerged, forming 

submerged residual oil mats (SOM).   The submerged mats are constantly worked by coastal processes to yield 

smaller fragments, known as surface residual oil balls (which are often incorrectly referred to as tar balls).   Little is 

known regarding the amount and distribution of these oil mats and oil balls, beyond the knowledge that they 

exist.  Emerging research suggests that rapid physical, chemical, and biological weathering occurred while the oil 

was on the open water; however, most of the weathering processes have slowed down considerably once the oil 

was buried.   Recent laboratory studies have shown that several of the toxic chemicals such as PAHs (polycyclic 

aromatic hydrocarbons), trapped in the oil spill residues are not weathering.     In this presentation, I will present 

our current understanding of what are the knowns and known-to-be unknowns with regard to the current state of 

Alabama’s beaches in the aftermath of the DWH disaster.  I will provide both observational field data and detailed 

chemical characterization data collected by our team to discuss how the residual oil trapped in the near shore 

environment have evolved over the past 4 years.  I will also share my thoughts on some possible “unknown 

unknowns” that could affect the future ecological health of these beaches. 
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Who should be recognized as a co-author of a multi-author scientific article?  Surprisingly, scientists and 
engineers who have solved several challenging problems have not fully answered this seemingly simple 
question.  This is because authorship questions involve issues related to human emotions that are 
difficult to quantify.  Therefore, authorship decisions are typically made using arbitrary procedures that 
allow many to get credit without anyone assuming the responsibility for the work.  This is especially true 
in applied physical sciences and engineering fields where there have been little discussion about 
authorship responsibilities.  Medical and biomedical fields have had multiple debates on this topic that 
have led to the development of formal authorship guidelines.  In this talk, I will review some of these 
guidelines and will make a case for a paradigm shift and explain why we should view authorship in terms 
of “responsibilities” instead of “credits.” I will then present a framework that can be used to 
conceptually divide a scientific contribution into four fundamental basic components namely: ideas, 
work, writing, and stewardship.  These elements will then be used as the basis to develop a rational 
approach to quantify individual responsibility in a multi-author article.  The outcome of this quantitative 
approach will be used to answer several nagging questions related to the authorship dilemma.   This talk 
will be based on my recent journal article available at:  
http://link.springer.com/article/10.1007%2Fs11948-013-9454-3  
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