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ABSTRACT
The oil spills from the Exxon Valdez oil spill in Prince William Sound, Alaska, and 
the Gulf of Mexico (GOM) oil spill from the Deepwater Horizon MC 252 well acci-
dent highlight the role of microorganisms in oil weathering and the mitigation of 
the ecological impact of oil spills. Natural oil biodegradation on the shorelines 
impacted by the Exxon Valdez spill was relatively slow. Bioremediation employ-
ing fertilizer addition was used to accelerate the rates of oil biodegradation, 
which were a function of the ratio of nitrogen/biodegradable oil and time. Biore-
mediation increased the rate of polycyclic-aromatic-hydrocarbon (PAH) degrada-
tion in relatively undegraded oil by a factor of 2, and the total GC-resolvable 
hydrocarbons (aliphatic hydrocarbons) by a factor of 5 relative to the controls. 
Oxygen dissolved in water was sufficient to not limit rate, although decreases up 
to 30% in pore waters were noted following fertilizer addition. As a result of 
microbial degradation and other weathering processes, most of the oil has been 
eliminated, but some small patches of sequestered subsurface oil residue still 
remain 20 years after the spill. There is ongoing debate as to whether to leave 
these buried oil residues in place or whether to attempt to supply oxygen and nu-
trients in an effort to presently stimulate biodegradation. In contrast, the BP 
MC252 spill was in deep water and the emphasis was on preventing the oil from 
contaminating shorelines. While some of the oil reached the surface and moved 
shoreward, contaminating some marshes and sand beaches, the forceful injec-
tion of oil, along with natural gas and the extensive use of dispersants, resulted 
in a fine cloud of oil in the deep sea that was rapidly biodegraded. The half life for 
hydrocarbons in the deep sea cloud of oil was estimated to be only a few days, 
while oil reaching the surface degraded much more slowly. 
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He received his BS degree from the State University at Stony Brook, 
New York, in 1968, his MS from Rutgers, New Jersey, in 1970, and his 
Ph.D. degree from Rutgers in 1972. He also received a DSc (honoris 
causa) from the University of Guelph, Ontario, Canada. He was a post-
doctoral fellow at the Jet Propulsion Laboratory, where he worked on 
Mars Life Detection. He is the author of nearly 300 manuscripts and 20 
books, a fellow in the American Academy of Microbiology, and past 
recipient of an ASM Award for Applied and Environmental Microbiology. 
He is also a former President of the American Society for Microbiology. 
His research on hydrocarbon biodegradation has helped pioneer the 
field of petroleum bioremediation. He has performed extensive studies 
on oil biodegradation in Alaskan waters and  other spills, including the 
IXTOC spill in the Gulf of Mexico and  the Amoco Cadiz spill in France. 
He currently is serving as a consultant to ExxonMobil and BP, and also 
regularly advises the U.S. government on bioterrorism-related matters.
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