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MICROBES AND OIL
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Head et al. (2006)



EPS — EXOPOLYMERIC SUBSTANCES

Baelum et al. (2012)

Yellow - oil, blue — EPS, with associated microbial cells



EPS AND OIL:
(F) POLYSACCHARIDES AND (G) PROTEINS

Gutierrez et al. (2013)

Black/reddish dots - oil droplets, blue — EPS, microbial cells not visible
(Halomonas sp.)



EPS AND OIL:

(A) ENHANCED SOLUBILITY OF HYDROCARBONS (HC)
(B) ENHANCED HC DEGRADATION
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Gutierrez et al. (2013)




EPS AS MATRIX FOR MICROBIAL OIL FLOCS

Balum et al. (2012)

Yellow - oil, blue — EPS, with associated microbial cells



MICROBIAL OIL FLOCS
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MICROBIAL OIL FLOCS DOMINATED BY COLWELLIA

mmm Other Bacteria mmm Methylococcaceae : : :
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Balum et al. (2012)




COLWELLIA IN MOS FORMED IN ROLLER BOTTLES

0.5cm




MICROBIAL MOS IN ROLLER BOTTLES

DWH oil slick
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MOS-ASSOCIATED MICROBIAL COMMUNITY:

MORE DIVERSE COMPARED TO DEEP FLOCS/MOS

* Gammaproteobacteria
Cycloclasticus - PAH-degraders

Marinobacter, Halomonas — Alkane-degraders and EPS-
producers (see also Gutierrez et al., 2013)

D Gamma-Halomonas
] Gamma-Cycloclasticus
. Gamma-others

s Alphaproteobacteria, Deltaproteobacteria,
[ ] Deltaprotecbacteria

Bl Garmme Variobacer Bacteriodetes

|:| Planctomyceles
] Bactervidetes
B Alpha-Roseabacter

B Aprsters Broad metabolic capabilities = Secondary consumers
S Cabelon (Head et al., 2006)

Arnosti et al. (2015)
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MICROBIAL ACTIVITIES IN MOS

Polysaccharide degradation in MOS -> Secondary consumers
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Bacterial cells x 107 ml!

MOS STIMULATES MICROBIAL ACTIVITIES IN AMBIENT WATER
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Ziervogel et al. (2012)



MOS STIMULATES MICROBIAL ACTIVITIES IN AMBIENT WATER

~— Carbon flow | l—Fh yt0plankt6ﬁj

<—-- Bacterial response :
== Dissolved crganic matter @‘ l

Source " Phytoplankton
particles detritus

>

|

1y

Bacteria‘j

Metazoa

| Ocean interi’gg] Prctozoa I




SUMMARY

% Oil-degrading microbes trigger MOS formation

Step I: Formation of ‘cellular flocs’ (cells, EPS, oil, oil degradation products)
> physiological mechanism for oil-degrading microbes (e.g. Baelum et al., 2012)?

Step 1I: MOS formation

- ‘Cellular flocs’ grow and sink (e.g. Kleindienst et al., 2015)
—> Ballast material trapped in mucus matrix (e.g. Ziervogel et al., 2012)

% Microbial communities on MOS in deep water less diverse compared to surface water MOS

“* Microbial activities on MOS (including Secondary consumers) affects elemental fluxes in the water
column



WHAT ABOUT COREXIT????

¢ ‘Cellular flocs’ formed with and w/o COREXIT (Bzalum et al.,2012; Doyle et al.,2018)

“* Microbial MOS in deep waters with and w/o COREXIT and nutrients (Kleindienst et al., 2015)
“* Microbial MOS in surface waters during spill ?COREXIT? (Ziervogel et al., 2012)

“* Microbial MOS with COREXIT and nutrients only (Suja et al., 2017):

Subarctic NE Atlantic
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