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NN22O Production as ByO Production as By--product of Deepproduct of Deep--Sea NitrificationSea Nitrification
Oudot et al 1990



NN22O Production/Consumption in the ETNPO Production/Consumption in the ETNP
An Intense OMZ RegionAn Intense OMZ RegionCohen and Gordon, 1978



Cohen and Gordon, 1978



NN22O Production as ByO Production as By--product of Deepproduct of Deep--Sea NitrificationSea Nitrification
Net Consumption by DenitrificationNet Consumption by Denitrification

Cohen and Gordon, 1978



Recent Comparison of Peru OMZ with Tropical Atlantic

Peru
Tropical Atlantic 



NN22O Supersaturation in Surface Waters of ETNP and ETSPO Supersaturation in Surface Waters of ETNP and ETSP
Influence on Atmosphere?Influence on Atmosphere?

Cohen and Gordon, 1978



Table 1:  N Budget (Tg/yr) Delwiche
(1970)

Liu
(1979)

Codispoti &
Christensen

(1985)

Gruber &
Sarmiento

(1997)
Inputs
atmospheric 4.1 49 40 15
runoff 30 17 25 41
N2-fixation 10 30 25 125
Total Inputs 44.1 96 90 181

Outputs
pelagic denitrification 40 50 60 85
sedimentary denitrification 0 10 60 85
burial & other 0.2 36 38 19
Total Outputs 40.2 96 158 189

N Residence Time ~ 3000 yr



Factors Promoting NFactors Promoting N22 fixationfixation

nn Oligotrophic conditions (Low combined N availability)Oligotrophic conditions (Low combined N availability)
nn Warm temperatures and water column stabilityWarm temperatures and water column stability
nn Fe and Mo availabilityFe and Mo availability
nn Low N:P ??? (How important is P constraint?)Low N:P ??? (How important is P constraint?)

Factors Promoting DenitrificationFactors Promoting Denitrification
nn Suboxic conditions (poor ventilation, high respiration)Suboxic conditions (poor ventilation, high respiration)
nn Availability of NOAvailability of NO33

--

nn Availability of organic CAvailability of organic C

Likely Marine N Cycle ControlsLikely Marine N Cycle Controls

Source/Sink Balance ⇒ Combined N Inventory ⇒ Export Prod.

Control for Atmospheric CO2?            Coupling to P?



Tropical Atlantic Peru

Deviations from Redfield



Geographic Separation between Geographic Separation between 
N Source and SinkN Source and Sink



N’ = NO3
- + NO2

- - 16 x PO4
-3

Global Distrubution of NOGlobal Distrubution of NO33
-- AnomaliesAnomalies



Depth of Nitracline as Indicator ofDepth of Nitracline as Indicator of
NN--rich and Nrich and N--poor regionspoor regions



1) N’ increases

2) δ15N ~ -1 to -2 ‰
Avg. oceanic 
δ15N = 4.6 ‰

NN22 Fixation Effects: Sargasso SeaFixation Effects: Sargasso Sea



Estimation of NEstimation of N22--fixation rate fixation rate 



TrichodesmiumTrichodesmium --Primary Oceanic NPrimary Oceanic N22 FixerFixer
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1) N’ decreases

2) δ15N increases, ε ~ 20 to 30 ‰

Water Column Denitrification Effects:Water Column Denitrification Effects:
Arabian SeaArabian Sea
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Past Reconstruction of 
Denitrification Intensity



Sediment Denitrification EffectsSediment Denitrification Effects



Christensen & Rowe, 1984



Vertical Segregation of N Transformation Vertical Segregation of N Transformation 
Processes by RedProcesses by Red--Ox ZoneOx Zone



Vertical Segregation of N Transformation Processes by RedVertical Segregation of N Transformation Processes by Red--Ox ZoneOx Zone



Vertical Segregation of N Transformation Processes by RedVertical Segregation of N Transformation Processes by Red--Ox ZoneOx Zone


