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TDN - (NO3
- + NO2

- + NH4
+ )   

TDN - DIN = DON 

From C. Carlson 





Seitzinger and Sanders 1999 L&O 

2 - 84% of N in atmospheric 
deposition is DON 

14 - 90% of N in rivers is DON 
Seitzinger and Sanders 1997 MEPS 



45 to 75% of the DON  
in rainwater was 

consumed 

Atmospheric DON

Add DON 

Seitzinger and Sanders 1999 L&O 

Wiegner et al. 2006 AME 

Add DON 

Riverine 
DON

Incubate for  
6 days 



Wiegner et al. 2006 AME 

Effluent Organic Nitrogen (EON)



     % EON  that is labile 
 Salinity   1     2      3      4       5  

   0   nd   nd     92     9      23 

 10   80   99    100     5      20 

 20   59   76      0      2      14 

 30      79   26      0      0      11 

Bronk et al.  Submitted 
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Electrospray Ionization Fourier 
Transform Ion Cyclotron Resonance 

Mass Spectrometry 

N = 14.00674 

C = 12.0107 
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Bronk 2002  DOM book 

Autochthonous sources of DON

1 - Dust  arrive Florida  July 1, 1999 

NASA 

4 - DON and NH4
+ 

300 % increase in DON 

CCEHBR-NOAA 

5 - Karenia 
brevis blooms 
form in October 

Fe 

2 - Fe concentration 
increased in surface 
waters by 300%  



Sipler et al.  Submitted 





15N-urea 

15N 

Drawbacks:
•  DON pool of unknown composition 
•  Few commercially available tracers
•  $$$$



Coastal 
              % Total Uptake  
     NH4

+    NOx      Urea      AA 

Altamaha River, GA          56        27            9           8 

Savannah River, GA          65        17            7          11 

Chesapeake Bay (Aug)      75          1            8         16 

Orinoco River Plume         81          7          11           1 

Mississippi River plume    14        22          48         15 

Bronk et al.  In prep. 

Oceanic 
                 % Total Uptake  
     NH4

+     NOx       Urea       AA 

South Atlantic Bight        53         15           25           5 

Gulf of Mexico     66           6          21            7 

Norway fjord     31           7          60            2 

South Pacific     49           5          39            7 

ETN Pacific     50           9          22          18 



DON Mean = 34 ± 18 % 

Underestimate? 

15NO3
-  

15NH4
+ 



Bronk and Glibert 1993 Mar Biol 

Chesapeake Bay - August 

South 
Pacific

Bronk & Campbell  In prep. 











Cross-System Comparison: Dissolved N 





15N 
14N 

14N 
14N 

15N 
15N 

16S rRNA gene profiles of bacterial 15NO3
- uptake 

Station 6-mid ORP site 14N-total community 3m 
plume

15N-active community 

No amplification

Lee Kerkhoff et al. In prep.

halocline

DCMax

Below 
euphotic



Kerkhof et al. in prep. 

Orinoco River Plume site 
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1.68 1.7 1.72 1.74 1.76 

Synechococcus  WH7803 14N vs. 15N rbcL gene DNA  
as observed by qPCR 

Wawrik and Bronk submitted 



Synechococcus Diatoms 

NO3
- NH4

+ 
DON 

Karenia brevis 



DENSITY (g cm-3) 

Diatom field control 





N 
N 

N N N 

Farming nitrogen from 
“refractory” compounds! 



UV radiation

Humic or fulvic acids
 Proteins

Large organic moieties

NH4
+

DPA
NO2

-

bacteria

phytopl
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Depth   %  Uptake % NH4

+

Date (m) NH4
+ DPA NO2

- Regen.      
 

Eastern Tropical North Pacific
7/10/95 10 0.0 70.5 0.0
 50 17.0 29.6 5.7
 600 12.2 0.0 4.1
 1200 25.6 12.2 8.6

7/17/95 100 4.2 0.0 65.3 3.0
1200 5.6 0.0 92.7 4.1

7/23/95 80 0.0 43.4 14.8 0.0
1200 64.6 70.3 99.9 8.1

7/27/95 100 17.3 117.2 2.3
400 86.0 168.8 11.4

7/29/95 1 50.7 0.0 6.7
6 0.0 0.0 0.0

13 19.9 0.0 2.6

Mean production 23.3 28.3 62.1 4.4
std 27.2 30.3 61.8 3.6



NH4
+ Concentrations
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HUMIC SHUTTLE HUMIC SHUTTLE HUMIC SHUTTLE HUMIC SHUTTLE HUMIC SHUTTLE HUMIC SHUTTLE 
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