Oxygen isotopic composition of nitrate and nitrite produced by nitrifying
cocultures and natural marine assemblages
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ABSTRACT: The &0 walue of nitrate produced during nitrification (ﬁ"’Omm] weas measured in
experiments designed to mimic oceanic conditions, involving cocultures of ammonia-oxidizing
bactera or ammonia-oxidizing archaea and nitrte-oxidizing bactera, as well az natural marine
aszemblages. The estimates of ranged from -1,5%m * g,1%0 1 &plus;1.3%ﬂ * 1P gt 390 values
of water [H,0) and dizzolved oxvgen (0,) of 0% and 24,2%0 o, Vienna Standard Mean Ocean
Water, respectively. Additions of ?0-enriched H,O allowed us to evaluate the effects of oxvgen
[D) isotope fractionation and exchange on . Kinetic isotope effects for the incorporation of O
atoms were the most important factors for setting overall values relative to the substrates (O and
H,0). These izotope effects ranged from &plus;m%ﬂ to &plus;22%ﬂ for ammonia oxidation (0, plus
H,0 incorparation) and from &plus;1%ﬂ to &plus;E?%" for incorporation of H,O durng nitHte
oxidation, values were also affected bw the amount and duration of nitrdte accumulation, which
permitted abiotic O atom exchange between nitrite and H,0. Coculture incubations where
ammonia oxidation and nitAdte oxidation were tightly coupled showed low levels of nitrite
accumulation and exchange (3% £ 4%), These experiments had values of -1, 5% to &plus;0. P,
Field experiments had greater accumulation of nitrte and a higher amount of exchange [22% to
1003, wielding an average wvalue of &plus;1.%% &£ 3.0%0. Low levels of biologically catalyzed
exchange in coculture experdmentz may be reprezentative of nitkfication in much of the ocean
where nitHte accumulation is low. Abiotic oxvgen isotope exchange mav be important where
nitrite does accumulate, such az oceanic primary and secondary nitrite maxima.
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