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Brine volume fraction/porosity
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Microbial habitats

brine pocket
ice \
| 1\ crystal

brine veins

ice
crystal

ice
-
crystal

W' o

K. Junge et al. 2001




Microbial habitats
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Oil In Ice Scenarios

o Effects of oil on microbial communities?

o Effects of microbial communities on oil
(biodegradation)?

Evaporation

Absorption by snow Oil on meltwater pools
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Sea ice microbial community evolution

Mar Apr May Jun Jul Aug Sept

V=N

incorporated from seawater selective growth of 'weeds'
prefer low nutrients prefer high nutrients
grow slowly grow quickly

no algal production intense algal production



Existing studies of oll
biodegradation in Arctic sea ice
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Atlas et al. 1978

Only Alaskan study




Existing studies of oll
biodegradation in Arctic sea ice

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sept

~ e —
Atlas et al. 1978 no biodegradation

biodegradation observed
but not quantified

change in community

Only Alaskan study




Existing studies of oll
biodegradation in Arctic sea ice

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sept
Gerdes et al. 2006 <zGGd_G

no biodegradation detected
over 2 months in situ

no community change
no influence of nutrients

ICELAND

Svalbard studies
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Existing studies of oll
biodegradation in Arctic sea ice

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sept

no biodegradation in surface
slow biodegradation at depth

change in. community structure

Svalbard studies
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Existing studies of oll
biodegradation in Arctic sea ice

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sept
Gerdes et al. 2005 @

biodegradation not measured
community structure shifts
during 12-18 month incubations

Svalbard studies
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Existing studies of oll
biodegradation in Arctic sea ice

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sept
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Gap 1: Lack of studies on critical ice biota habitat
(bottom of spring ice + summer ice)

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sept
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CMI: Crude oil infiltration and movement in first-year sea ice
-- Impacts on 1ce-associated biota and physical constraints

Co-Investigators: Rolf Gradinger, Hajo Eicken 5

Students: Kyle Dilliplaine (poster), E__%
Marc Oggier (talk) RSN
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Gap 2: Minimal spatial coverage

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sept
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Gap 3: Absence of modern molecular methods
(genomics and metagenomics)

Culturing:
Atlas et al. 1978

Fingerprinting:
Gerdes et al. 2005
Gerdes et al. 2006
Brakstad et al. 2008

Sequencing:
none to date
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Deepwater Horizon Succession
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Psychrophile Genome
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Shewanella baltica 05195

Shewanella baltica 05223

Shewanella baltica 05155

Shewanella baltica 05185

Shewanella frigidimarina NCIMB 400
Shewanella pealeana ATCC 700345
Shewanella halifaxensis HAW-EB4
Shewanella woodyi ATCC 51908
Shewanella violacea DS512

Shewanella sediminis HAW-EB3

Shewanella loihica PV-4

Aliivibrio salmonicida LFI1238
Photobacterium profundum S5%
Photobacterium profundum 3TCK
Aeromonas salmonicida subsp. salmonicida A449
Psychromonas sp. CNPT3

Psychromonas ingrahamii 37
Pseudoalteromonas sp. SM9913
Pseudoalteromonas haloplanktis TAC125
Colwellia psychrerythraea 34H

Idiomarina loihiensis L2TR
Pseudoalteromonas atlantica T6c

Glaciecola sp. 4H-3-7+YE-5

Glaciecola sp. HTCC2999

Marinobacter algicola DGBS3

Marinobacter sp. ELB17

marine gamma proteobacterium HTCC2143
marine gamma proteobacterium HTCC2080
marine gamma protecbacterium HTCC2148
Nitrosococcus oceani ATCC 19707
Psychrobacter cryohalelentis K5
Psychrobacter arcticus 273-4
Psychrobacter sp. PRwf-1

Sphingopyxis alaskensis RB2256
Octadecabacter antarcticus 307
Octadecabacter arcticus 238

Lentisphaera araneosa HTCC2155
Desulfotalea psychrophila LSv54

Renibacterium salmoninarum ATCC 33209
Exiguobacterium sibiricum 255-15
Psychroflexus torquis ATCC 700755

Polaribacter irgensii 23-P
Flavobacterium psychrophilum JIP02/86
Cenarchaesum symbiosum A
Methanococcoides burtonii DSM 6242
Halorubrum lacusprofundi ATCC 49239
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Recommendations:

Application of modern sequencing & bioinformatics techniques to
determine biodegradation potential of sea ice communities

Integration of biodegradation rate measurements with biological
community analysis

Increase the relevance of lab experiments to natural communities

Rigorous analysis of natural variability and

uncertainty in environmental conditions
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