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Pensacola Beach, Wednesday, June 23, 2010




Objectives

1. Determine distribution of Deepwater Horizon
oil in Gulf sandy beaches

2. Assess chemical changes and the fate of the
buried oil and whether Vanadium and Nickel
can be used as tracer.

3. Characterize oil-degrading microbial groups
affecting buried oil.



Beach contamination
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Sand was deposited on
beached oil layers
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Isolates of oil degrading-bacteria from beach sands

Electron Acceptor: NO;

Electron Acceptor: O,

# Isolate % Similarity

1 Cos-1 99.0% Vibrio sp.

2 C0S-2 100.0% Acinetobacter sp.

3 COs-3 99.0% Pseudoalteromonas sp.

4 COs-4 99.0% Acinetobacter sp.

5 C1/B10 | 99.0% Labrenzia sp.

6 P2/S70 | 99.0% Alcanivorax sp.

7 P2/B30 | 98.0% Microbulbifer sp.

8 P1 98.0% Microbacterium sp sp.

9 C1/S70 | 99.0% Marinobacter hydrocarbonoclasticus

# Isolate % Similarity

1 EN1 100.0% Pseudomonas pachastrellae

2 EN2 99.9% Pseudidiomarina maritime

3 EN3 99.5% | Marinobacter hydrocarbonaoclasticus
4 EN4 99.1% Shewanella algae

5 PN-1 97.7% Vibrio sp. SL-23

6 PN-2 99.7% Pseudomonas stutzeri

7 PN-3 100.0% Alcanivorax dieselolei

8 PN-4 99.0% Vibrio hepatarius

9 ES-1 99.2% Marinobacter vinifirmus

10 ES-2 99.1% Marinobacter vinifirmus

11 | PBN2/AN | 99.0% Bacillus barbaricus

12 | PBN3/AN | 99.0% Halomonas shengliensis

13 | PBN5/AN | 99.0% Vibrio gallicus

14 | PBN6/AN | 99.0% Vibrio alginolyticus

15 | EVN1/AN | 99.0% | Marinobacter hydrocarbonoclasticus

24 bacterial strains from 14 genera were isolated from oiled
beach sands and confirmed as oil-degrading microorganisms.

Gammaproteobacteria (Alcanivorax, Marinobacter) and
Alphaproteobacteria (Rhodobacteraceae) were key players in
beach oil degradation.
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by phenotypic characterization and phylogenetic analysis of 16S rRNA gene sequences. Results based on comparison of SSU rRNA gene sequences of the isolates to the sequence that shows the highest sequence identity to the isolate. All strains were isolated in a minimal artificial seawater medium with DH source oil as the sole carbon and electron source. Oil degradation activity was quantified for representative isolates using the gravimetric assay 
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Losses in polycyclic aromatic hydrocarbons
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Oxygen consumption rates
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Potential beach oxygen consumption
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Before the deep cleaning, the oxygen consumption had dropped by approx. factor 2



Estimates on oil in NEGOM sandy beaches
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Oil degradation used about 1/3 of the beach oxygen consumption
All highly degradable buried oil components could be decomposed within 4 months



Summary

Concentrated oil layers were embedded down to 65 cm in Pensacola
beach sands. Dispersed oil was transported down to 35 cm.

Weathering removed C5-C8 and led to a 5-fold increase in O:C ratio
reflecting a high degree of oxidative degradation.

24 bacterial strains from 14 genera were isolated from the oiled
layers and confirmed as oil-degrading microorganisms

Vanadium and Nickel were significantly increased in the sand layers
that contained oil.

Beach oxygen consumption approximately doubled due to the oil.
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