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Methods for studying release:

1.  Bioassays

2.  Radioactive tracers

3.  Stable isotope tracers

a.  Direct measures

b.  Isotope dilution
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PPtt and P and P0 0 = ambient= ambient  NHNH44
++  conc conc at end and start of incubationat end and start of incubation

RRtt  and Rand R0 0 = atom % of the NH= atom % of the NH44
++  pool at end and start of incub.pool at end and start of incub.  

uu = absolute = absolute  uptake rateuptake rate

dd = regeneration rate = regeneration rate

Glibert Glibert et al. 1982 L&Oet al. 1982 L&O

Turnover time = Turnover time = conc/rateconc/rate

Bronk 2002 Book chapterBronk 2002 Book chapter

Compound Turnover   

Location Considered Time  Units Method Reference

Oceanic  

Northeastern Pacific DON 0.91 years CC Harrison et al., 1992

Equatorial Atlantic (15N-25N) DON 0.4 to 13.2
c

years  Vidal et al., 1999

Equatorial Atlantic (15S-15N) DON 12.7 ± 26.1
c

years  Vidal et al., 1999

Equatorial Atlantic (35S-15S) DON 2.1 to 300
c

years  Vidal et al., 1999

Caribbean Sea DON 40.7 ± 10.4 days
15

N tracer Bronk et al., 1994

Southern California Bight DON 11 to 62 days
15

N tracer Bronk et al., 1994

where? HMW DON >1kD ~238
a

days Benner et al., 1997

Northern Sargasso Sea Protein 0.38 to 3.42 days Keil and Kirchman, 1999

Northern Sargasso Sea Modified protein
d

9.04 to 32.71 days Keil and Kirchman, 1999

Northern Sargasso Sea Modified protein
d

9.04 to 32.71 days Keil and Kirchman, 1999

Northern Sargasso Sea DFAA 0.03 to 0.29 days Keil and Kirchman, 1999

Central Arctic DFAA ~2.72  days Rich et al., 1997
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••      Slight decrease in Slight decrease in ChlChl. a when grazers are added.. a when grazers are added.
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••    Grazers and viruses increased the rate ofGrazers and viruses increased the rate of

NHNH44
++ regeneration. regeneration.

••    Additive effect.Additive effect.



    OV        C         +2V       +G       OV+G    +2V+G 

••      Both grazers and viruses depressed primary production.Both grazers and viruses depressed primary production.

••    Additive effect.Additive effect.

   OV      C         +2V         +G       OV+G    +2V+G 

••    Grazers increased the % of primary productionGrazers increased the % of primary production

released as DOC.released as DOC.

••    Viruses tended to decrease it.Viruses tended to decrease it.
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scales?scales?

SummarySummary
Slope = 0.24Slope = 0.24

BronkBronk  & Steinberg In press N in the Mar & Steinberg In press N in the Mar EnvEnv.  .  
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Rate 1 Rate 2 Depth n slope r2 p
 

Total DON release NH4
+ regeneration euphotic zone 56 a

0.237 0.51 < 0.001

 DON release (from NH4
+ ) Gross NH4

+ uptake upper euphotic 48 a
0.132 0.71 < 0.001

 DON release (from NH4
+ ) Gross NH4

+ uptake lower euphotic 41 a
0.861 0.92 < 0.001

 DON release (from NO3
- ) Gross NO3

- uptake upper euphotic 55 a
0.572 0.42 < 0.001

 DON release (from NO3
- ) Gross NO3

- uptake lower euphotic 43 a
0.929 0.96 < 0.001

a
  Rates from coastal and oceanic systems.

b
  Rates from estuarine, coastal and oceanic systems. DONDON

GroundwaterGroundwater
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Atm Atm depositiondeposition

Galloway et al. 2008 ScienceGalloway et al. 2008 Science

DON in atmospheric depositionDON in atmospheric deposition

Seitzinger & Sanders 1999 L&OSeitzinger & Sanders 1999 L&O

Refractory??Refractory??

DONDON

Rivers & Terrestrial run-off Rivers & Terrestrial run-off 

SedimentsSediments

Allochthonous sources of DONAllochthonous sources of DON

Seitzinger Seitzinger et al. 2005 GBCet al. 2005 GBC



Seitzinger & Sanders 1997 MEPSSeitzinger & Sanders 1997 MEPS

DON in riversDON in rivers Refractory??Refractory?? The riseThe rise  

of ureaof urea

Glibert et al. 2006 Glibert et al. 2006 BiogeosciencesBiogeosciences

EONEON

Effluent Organic NitrogenEffluent Organic Nitrogen

Allochthonous sources of DONAllochthonous sources of DON

Mulholland Mulholland et al. 2007 STACet al. 2007 STAC

    Nitrogen in WastewaterNitrogen in Wastewater

Dave Dave SedlakSedlak

Compounds poorlyCompounds poorly

removed by treatmentremoved by treatment

            Humics Humics in sourcein source

            Recalcitrant organicsRecalcitrant organics

Compounds formedCompounds formed

during treatmentduring treatment
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See 2003 DissertationSee 2003 Dissertation

When When humics humics hit ~15 hit ~15 ‰‰ they they

dumpdump  NHNH44
++
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