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ABSTRACT 

Light had been thought lo limit microbial nitrification until recent 

studies reported nitrificatioD within tbe euphotic zone. So now, in 

addition lo occurring in the deep-dark oceao, it also occurs in tbe 

upper oceao. However, light is not tbe only environmental factor 

limiting tbe distlibution of tbis pl·OCesS. Here we pn~sent a new 

conceptual model that not only considel's light, but also 

stmtification, trophic conditions, and even seawatel' PP02' This in 

turn, has a direct impact on the metabolic balance of the ocean and 

C-flux because it fixes carbon, consumes 0 2 and regenel'ates in situ 

NO) -. The val'iability in nitrification impacts the N and C-cycles and 

it changes the basic concepts used in undel'standing C-flux. 

Accol'dingly, this new level of undel'standing, coupled with the 

val'iability of nitl'ification 's distribution due to environmental 
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IMPACT ON: 

AUTOTROPHY AND 
HETEROTROPHY STUDIES 

BASED ON Pp02 
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C-SINK ESTIMATIONS 
BY F.RATlO. NEW AND 

REGENERATED PRODUCTION 
(ER¡PLEY ANO PETERSON, 1967, 

YOOL ET AL., 2007) 
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NH4 + inventory 

(max: O, I..,M) 
(Millero, 2oo6) 

N02- inventory 

(max: 0 ,3lJM) 
(Mili ero, 2006) 

N03- inventory 

(max: 30..,M) 
{Millero, 2006) 

NH~ + oxidafion rafe 
(max: 10 nmoll-Id-' ) 

(Clark ef al. , 2008) 
N02-oxidation rafe 
(max: 30 nmol 1-ld-1) 

(Clark et al., 2008) 
Nitrificafion rafes measurements vary 
between reports due to differences in 
methodology and sampling programo 
Clark et al. ' s values are guidelines. 

Trends In disfribution are one of the 

CONCLUSIONS 
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Ihis new model reproduces the conditions where the nitrification is 

high within the euphotic zone demonstrating how nitrification can 

contribute to upper ocean autotrophy. Note that this influence is 

significant in a stratified ocean (Scenario A & B). 

Nitrification fues CO2 and consumes O 2, so it has to be considered in 

assessing the metabolic state of the ocean, particularly when using PpOl 

measurements. Ihis requires reconsideration of RQs, PQs, and their use. 

The f-ratio of Eppley and Peterson (1979) is influenced by the 

magnitude of the euphotic nitrification, according to Yool et al., 2007. 

New Production is especially overestimated in oligotrophic waters 

because of nitrification. Ihis affects the estimation of the carbon-sink 

capacit)r in the open ocean. 

Ihe ocean distribution of nitrification varies temporally due to the 

influence of environmental factors. Light, temperature, trophic state, and 

PpOl have to be considered while planning sampling programs. A new 

protocol in sampling planning should be developed considering this new 

conceptual model. 

AH these conclusions should be taking in account wbile studying the 

metabolic state of the ocean and nitrification especially considering the 

changing ocean scenario associated with climate change. 
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change scenario. 
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