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Distribution, flux, microbial consumption and dark production of carbon monoxide in the East China Sea in autumn. PANG
Jiao-jiao', CHU Li-xuan', HOU Wen-yu', ZHANG Jing'?, HE Zhen'?, YANG Gui-peng'?" (1.College of Chemistry Engineering,
Ocean University of China, Key Laboratory of Ministry of Education for Marine Chemistry Theory and Technology, Qingdao
266100, China; 2.Laboratory for Marine Ecology and Environmental Science, Qingdao National Laboratory for Marine Science and
Technology, Qingdao 266237, China). China Environmental Science, 2025,45(8): 4656~4666

Abstract: A field survey was conducted in the East China Sea in autumn 2023 to study the distributions of carbon monoxide (CO)
concentration, estimate the sea-to-air fluxes, and measure the microbial consumption and dark production rates of CO in the surface
seawater. The results showed that atmospheric CO mixing ratios of the East China Sea ranged from 61.15 to 234.26 ppbv, with an
average of (98.47 + 49.64) ppbv. A headspace analysis system was used to determine CO. The concentrations of CO in the surface
seawater ranged from 0.20 to 1.63 nmol/L, with an average of (0.63 + 0.71) nmol/L. The CO concentrations exhibited noticeable
daily variations across different water layers, with a maximum at noon and a minimum around dawn. The results of vertical
distributions showed that the CO concentrations decreased gradually with the increase of depth. The sea-to-air fluxes of CO ranged
from 0.45 to 5.66;,Lmol/(m2-d), with an average of (2.11 £ 2.89) umol/(mz-d). The results of sea-to-air fluxes estimation showed that
the East China Sea was a source of atmospheric CO. The microbial consumption rate constants of CO in the surface seawater ranged
from 0.16 to 0.33 /h, with an average of (0.22 = 0.07) /h. The consumption process showed the characteristics of first-order reaction.
Dark production rates varied from 0.023 to 0.20nmol/(L-h), with an average of (0.12 + 0.14) nmol/(L-h). The concentrations of CO
increased linearly with the increase of time. This survey complements the source-sink processes of CO in the East China Sea, and
contributes to a further understanding of the CO biogeochemical processes and its climatic effect in the continental shelf sea area.

Key words: carbon monoxide; distribution; sea-to-air flux; microbial consumption; dark production; East China Sea
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Fig.5 Diurnal variation of CO concentrations at station SF-3
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Fig.8 Microbial consumption curves of CO in surface seawater at typical stations
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Table 2 Microbial consumption rate constants of CO at each
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