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SCAT Update: October 17, 2011 Observations 
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 Pristane:Phytane ratios are lower than oil at sea, 
but are little changed since landing. 

 n-Alkane profiles indicate continued preferential 
loss of lower molecular weight compounds, 
although most recent samples suggest some loss 
of HMW compounds too. 

 Persistence of n-alkanes one year after the 
disaster suggests petroleum hydrocarbons will 
persist for many years. 

Isoprenoids and Alkanes 



Polycyclic Aromatic Hydrocarbons (PAH) 
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PAHs 

 Like the n-alkanes, PAH profiles also suggest 
preferential losses of lower molecular weight 
compounds. 

 Overall PAH abundance in marsh sediment 
remains high, one year after the disaster. 



 

Prestige Disaster, 2002 
~500,000 barrels heavy fuel oil 



 

Warr et al., 2009 
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Experimental Design 

 Add Clay to experimental plots (oiled marsh) 

 Compare Clay-Amended plots to control plots 

 

 Simulate natural environment with more 
controlled lab experiments. 
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Presentation Notes
Fe(III)- and sulfate-reducing, and methanogenic prokaryotes (FeRP, SRP, MGP) have been demonstrated to couple terminal electron acceptor (TEA) reduction to the petroleum hydrocarbon (PHC) oxidation, and to play a crucial role in petroleum hydrocarbon bioremediation. This study will test the hypothesis that the in situ addition of montmorillonite clay will accelerate oil degradation and will change microbial community structure in marshes impacted by the Deepwater Horizon BP Oil Spill in 2010. In order to monitor the activity of FeRP, SRP, and MGP and to identify active microbial communities in oil- impacted salt marsh sediments in Barataria Bay (Bay Jimmy), LA., high quality RNA and mRNA were isolated in oil-impacted sediments sampled from the sediment-water interface and at a depth of 1.6 m in control and clay-amended sites, then dissimilatory (bi)sulfite reductase (dsrA), citrate synthase (gltA), methyl coenzyme M reductase (mcrA), and SRP-specific 16S rRNA, which are involved in microbial metabolism, were analyzed using quantitative real time reverse transcription PCR, cloning, and sequencing.




 

Phylogenetic assignment of methanogen-specific 
mcrA transcript clone sequences

Clone Sequence 
Designation Closest Relative Sequence % Identity Phylogenetic Group 

2_BJ1_SC_MCRA_1 Uncultured Methanosarcinaceae archaeon MRR-
mcr38 mcrA (AY125632.1) 98 Euryarchaeota

2_BJ1_SC_MCRA_2 Methanosarcina barkeri mcrBCDGA genes of mcrA
(Y00158.1) 96 Euryarchaeota

2_BJ1_S_MCRA_1 Uncultured Methanosarcinales archaeon clone 
NANK-ME73391 M mcrA (AY436551.1) 99 Euryarchaeota

Phylogenetic assignment of iron-reducing Geobacter-
specfic gltA transcript clone sequences

3_BJ3_SC_GLTAnL_1 Geobacter metallireducens citrate synthase (gltA) 
(AY490258.1) 100 Deltaproteobacteria

3_BJ3_SC_GLTAnL_2 Geobacter bemidjiensis citrate synthase (gltA) 
(AY490262.1) 93 Deltaproteobacteria

2-BJ1-SC_GLTAL_2* Geobacter sp. FRC-32 citrate synthase (gltA) 
(CP001390.1) 98 Deltaproteobacteria

2-BJ1-SC_GLTAL_4* Geobacter sp. FRC-32 citrate synthase (gltA) 
(CP001390.1) 99 Deltaproteobacteria

Phylogenetic assignment of sulfate- reducing prokaryotes-specific
16S rRNA clone sequences

BJOM-16S3 Desulfovibrio desulfuricans 16S rRNA gene 
(CP001358 ) 89 Deltaproteobacteria

BJOM-16S4 Desulfovibrio intestinalis 16S rRNA gene, 
(AJ295680) 98 Deltaproteobacteria

BJOM-16S9 Uncultured sulfate-reducing bacterium clone 
9week.anode.36 16S RNA gene (HM008282) 99 Deltaproteobacteria

Phylogenetic assignment of methanogen-specific 
mcrA transcript clone sequences

Clone Sequence 
Designation Closest Relative Sequence % Identity Phylogenetic Group 

2_BJ1_SC_MCRA_1 Uncultured Methanosarcinaceae archaeon MRR-
mcr38 mcrA (AY125632.1) 98 Euryarchaeota

2_BJ1_SC_MCRA_2 Methanosarcina barkeri mcrBCDGA genes of mcrA
(Y00158.1) 96 Euryarchaeota

2_BJ1_S_MCRA_1 Uncultured Methanosarcinales archaeon clone 
NANK-ME73391 M mcrA (AY436551.1) 99 Euryarchaeota

Phylogenetic assignment of iron-reducing Geobacter-
specfic gltA transcript clone sequences

3_BJ3_SC_GLTAnL_1 Geobacter metallireducens citrate synthase (gltA) 
(AY490258.1) 100 Deltaproteobacteria

3_BJ3_SC_GLTAnL_2 Geobacter bemidjiensis citrate synthase (gltA) 
(AY490262.1) 93 Deltaproteobacteria

2-BJ1-SC_GLTAL_2* Geobacter sp. FRC-32 citrate synthase (gltA) 
(CP001390.1) 98 Deltaproteobacteria

2-BJ1-SC_GLTAL_4* Geobacter sp. FRC-32 citrate synthase (gltA) 
(CP001390.1) 99 Deltaproteobacteria

Phylogenetic assignment of sulfate- reducing prokaryotes-specific
16S rRNA clone sequences

BJOM-16S3 Desulfovibrio desulfuricans 16S rRNA gene 
(CP001358 ) 89 Deltaproteobacteria

BJOM-16S4 Desulfovibrio intestinalis 16S rRNA gene, 
(AJ295680) 98 Deltaproteobacteria

BJOM-16S9 Uncultured sulfate-reducing bacterium clone 
9week.anode.36 16S RNA gene (HM008282) 99 Deltaproteobacteria



 

100 bp   2BJ1S    2BJ1SC   3BJ3S    3BJ3SC   (+)         (-) 
  ladder    

1.5% agarose gel 
electrophoresis of 
mcrA RT-PCR 
amplicons. 

“Methanogenic” Bacteria 



Clay Amendment Experiments 

 Clay experiments seeded - 1-year oil data 
suggests oil degradation is more advanced in 
clay amended sites. 

 Clay may inhibit methanogens – does it help the 
other bacteria?? 



 



Next steps… 

 Ongoing laboratory microcosms to simulate field 
conditions. 

 Continue monitoring of petroleum hydrocarbon 
degradation in the field. 
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