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Fig.2 Vertical profiles in various parameters at stations stn2 and stn4 in the northwestern Pacific
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DISTRIBUTION AND FLUXES OF METHANE AND NITROUS OXIDE
IN THE WESTERN NORTH PACIFIC OCEAN IN SPRING

HAN Yu, ZHANG Gui-Ling

(Key Laboratory of Marine Chemistry Theory and Technology, Ministry of Education, College of Chemistry and
Chemical Engineering, Ocean University of China, Qingdao 266100, China)

Abstract We investigated vertical profiles and atmospheric fluxes of methane (CH,) and nitrous oxide (N,O) in two
stations in the northwestern Pacific in May/June during KH10-1 cruise in 2010. CH, and N,O concentrations in the surface
waters were (2.55+0.22)nmol/L and (7.50+1.11)nmol/L, in saturation of 126% and 116%, respectively. On vertical profile,
CH,; maximum occurred in the subsurface layer and then decreased with depth. CH, maximum in the subsurface may be
due to aerobic CH, production as a byproduct of methylphosphonate decomposition and the anaerobic production by
methanogenic bacteria in anaerobic microenvironments in suspended particles or the guts of zooplankton. N,O
concentrations increased with depth, and reached a broad maximum at the base of thermocline, which reflected the vertical
profiles of dissolved oxygen. N,O in the water column was mainly produced by nitrification. The air-sea CH, fluxes
estimated by the Equations of Liss and Merlivat in 1986 and Wanninkhof in 1992 were (O.76i0.57)um01/(m2~d) and
(1.57i0.67)pmol/(m2-d); and N,O fluxes (1.96i0.24)um01/(m2-d) and (3.08i0.38)pmol/(m2-d), respectively. Therefore, the
northwestern Pacific is a net source of atmospheric CH, and N,O.

Key words methane; nitrous oxide; western North Pacific; vertical profile; air-sea flux



