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Introduction Bubble Shuttle hypothesis

Gas bubble-releasing seep sites are relevant methane sources in aquatic systems. In the R e iy
. e . . . . . . : X pelagic methanotrophic communi
vicinity of these sites, methanotrophic microorganisms in the sediment and water column S Methane turnover dominated by
play a key role in controlling the methane flux into the atmosphere. Recent studies in the " Methane oxidizing bacteria (MOE)
. . . CH, + 20, — CO, + 2H,0
water column surrounding hydrocarbon seeps indicate an elevated abundance of . o il
methanotrophic bacteria (MOB) in the near field of gas bubbles. In our study at the Coal PN 1 cecimentinto the water colamn
Oil Point seep field and the Blowout site in the North Sea (decommissioned well site S o) This inoculation of the water column with
22/4b), we investigated how the bentho-pelagic transport of methanotrophic bacteria methanotrophs enhances the pelagic

. methane oxidation capacity
affects pelagic methane turnover.

benthic methanotrophic community

Study Sites

Coal Oil Point seep field Blowout site

Coal Oil Point: off Santa Barbara in the North Sea
A diffusive gas flux from a

variety of seeps with a wide
diversity of seepage
characteristics (e.g. bubble
size and gas flux)
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North Sea Blowout: N A & : Bubble Transport
Strong focused gas flux 4 = 0 OO 00 Mechanism
from an abandoned well

site/crater
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Key Findings

« Our findings suggest the gjection of benthic MOB into the water column by

S sediment resuspension and gas-bubble-mediated transport
' « The particle-tracking model showed that tides controlled the distribution of MOB
AP il « Our investigations showed, that the dislocation of benthic methanotrophs into

the water column can spontaneously boost the methane oxidation capacity within
the dispersing methane plume by a factor of five

« We showed that the blowout emits 62 + 40.9 L CH, s™" into the water column. The
emission thus remains at the same level as in 2011 (81 L CH, s, Leifer 2015)

unaffected Blowout affected

Salinity Signal amp [mV]
on A [ W
1°36'E 34.7 35 35.3 0.25 0.49 S
| | 0 (I AN MO T O | — — E
_____ upper JC __|UPPerplumeg, | 2
57°57" N - E %] E 6
.C ------------------------------- <t 4
= 50 I T
& S 2 - ®
o 75 - § 0 1 T T T 1
it —- OUT transect
' --/A- IN transect
5 155 m £ 8- - - - background
0 1 modeled OUT
Temperature [°C] o ] ¢ [Modolec
5 8 5- —@— OUT" transect
MOB (cells m™) %< A ¢
—— | ] ——a— o 34 ’ A
10° 10° 10° 10" 102 10" = ot
- 2
OBl — 1"36'E  1°39'E 8 1
° ] 1 1 1 L I i T e
57°54' N - DB oot gR! fsis i) Q o+ , . . .
, 1k
@ Water station . o BG
Il Minor seep 757" N+
A ADCP o
Blowout
©oe 0 IN
57°54'N-| °
i %00 | E O-OO 1 1 1 1 1
N i ouT i 0 500 1000 1500 2000
1 1 Salrnpllrlg IIIIII Salrnpllng DiStance (m)




