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Supplementary Figure 1: Flight tracks for 5 Arctic 
�ights in fall, winter, and spring over fractional sea 
ice coverage . Ice coverage from 
ftp://polar.ncep.noaa.gov/pub/cdas/archive/. Some 
expanses of open water persist during �ights in 
November. Note Jan. sea ice coverage is retrieved 
from a di�erent satellite so potentially biased relative 
to others. Red dots denote where the plane went 
below 1km. In the region of pro�les the arctic shelf 
(<50 m depth) at most extends to ~74ºN.
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Supplementary Figure 2: Multi-species correlations. Data from below 600 m for a pro�le observed on 
Nov. 2, 2009 at 78º N.
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Supplementary Figure 3: CH4:O3 relations. Data from below 200 m in spring for pro�le displayed in �g. 2d.
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Supplementary Figure 4: Time-series of methane (black) and water vapor (blue) observations at 79.6ºN. The notable, correlated 
variability is indicative of a nearby common source.
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Supplementary Figure 5: 1-hz observation from pro�le at 82ºN on April 15, 2010 (�g. 3d).  Notice the variability in the 
enhanced methane at lower theta values, and the correlation with other trace gases, indicative of a local source.  Inset 
shows HYSPLIT back trajectories (8 days) demonstrating this air mass does not originate in an anthropogenic source 
region.

© 2012 Macmillan Publishers Limited.  All rights reserved. 

 



6 NATURE GEOSCIENCE | www.nature.com/naturegeoscience

SUPPLEMENTARY INFORMATION DOI: 10.1038/NGEO1452

160 170 180 190

15
0

20
0

25
0

30
0

Wind Direction

Al
tit

ud
e 

(m
)

250 255 260 265 270
Potential Temperature (K)

10 11 12 13 14 15

Wind Speed (m/s)

40 45 50 55

15
0

20
0

25
0

30
0

Wind Direction

Al
tit

ud
e 

(m
)

250 255 260 265
Potential Temperature (K)

11 12 13 14 15 16 17

Wind Speed (m/s)

a) b)

Supplementary Figure 6: Meteorological parameters. These match pro�les shown in �g. 2b (a) and �g. 2d (b), 
evidence of an Ekman spiral up to ~200 m.
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